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WEIGHT, NUTRIENT ELEMENT AND PRODUCTIVITY 
STUDIES OF SEEDLINGS AND SAPLINGS 
OF EIGHT TREE SPECIES IN NATURAL ECOSYSTEMS 
Harold E. Young1 and Paul N. Carpenter2 
Studies of weight as a basic unit of measurement for primary forest 
products by Hardy and Weiland (3) led to a series of studies by Young 
et al (7, 8) and Dyer (2)of the weight and nutrient elements of com-
plete mature trees for red spruce, balsam fir, white pine, hemlock, north-
ern white cedar, white birch, red maple and aspen. These studies when 
combined with pulping studies (9) were the basis for the development 
of the Complete Tree Concept (6, 10, 11). This concept is a biological 
and technological investigation of the entire tree from the root hairs to 
leaf hairs inclusive as a prelude to intensive management of selected for-
est areas similar to agricultural crops and to utilization similar to the 
cattle and hog industries in the United States. 
The Complete Tree Concept provides a new perspective for exam-
ining the woody fiber potential of the forest. If it is possible to utilize 
the entire mature tree, then it may be possible to utilize seedlings and 
saplings as well as the woody perennials. Dyer, Chase and Young (1) 
have already obtained some information on woody perennials. The ob-
jective of this study was to obtain weight and nutrient element informa-
tion on complete trees ranging from one to 35 feet in height above 
ground for the same eight species (2, 7, 8) as a downward extension 
in size classes. 
METHODS 
In general the field, laboratory, chemical and statistical methods 
employed in the earlier studies were used in this study. Because the 
seedlings and saplings were smaller than the mature trees of the earlier 
studies, there were a few differences which will be noted. 
Trees representing all eight species were selected from stands grow-
ing on till soils in the University Forest, Stillwater, Maine. For red 
spruce, red maple and northern white cedar, two or more trees were 
selected to represent each one foot height class from one to eight feet 
and each breast height diameter class ranging from one to four inches. 
1
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For each of the other five species, one or more trees were selected to 
represent the one foot, four foot, seven foot, and 35 foot (approximately 
three inches in diameter at breast height) height above ground classes. 
A shovel and pick mattock were used to free the entire root system 
of each tree. Before removing the tree, two measurements were made 
and recorded of the crown diameter and the root diameter at right angles 
to each other. Due to the relatively small size of the trees only four 
components were recognized. These were the foliage, branches, stem 
and roots. An axe was used to separate the branches with foliage from 
the stem and the latter from the roots. These were immediately tagged 
and the smaller components were placed in large plastic bags. All of 
the tree components were placed in a large heavy-duty plastic container 
and transported immediately to the laboratory. 
The components of the larger sample trees were weighed on a 
balance with a 20 kilogram capacity and the smaller components on a 
balance of less capacity. Both balances were accurate to within one 
gram. For each tree the branches and foliage were weighed together. 
Then a random sample was made af all of the branches of the crown 
and this was weighed. The foliage from this sub-sample of branches 
was carefully removed and weighed. The proportion of foliage in the 
sub-sample was used to estimate the total weight of foliage for all of 
the branches of the crown. A disk was removed from the top of the 
root section and placed on the stage of a binocular microscope to ac-
curately count the annual rings to determine the age of the trees. 
Due to the comparatively small diameters of the branch, stem and 
root components, the bark was not separated from the wood. Two ran-
dom samples of at least 50 grams of each component when freshly cut 
(except in the case of the very small trees) were weighed. One sample 
was dried for 24 hours in an oven maintained at 70° C. and the other 
sample was dried in a different oven for 24 hours at 105° C. 
Sub-samples were randomly selected from the oven dried material 
for triple grinding in a small Wiley mill. To insure a proper proportion 
of wood and bark, disks were used in preference to pie-shaped sections 
of the components. After the completion of the grinding the spectro-
graphic procedures for determination of eleven elements, the Gunning 
modification of the Kjeldahl method of nitrogen determination and the 
use of the Computer Center for the enormous computation work were 
similar to the earlier studies. 
RESULTS 
Tables 1 and 2 depict the average and the range of eleven essential 
elements and aluminum for each species by component with all height 
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classes combined. In general, the percentage or parts per million (ppm) 
decreases from the foliage to the branches, decreases further in the stem, 
but increases in the roots approximately to the amount found in the 
branches. For each element there is a wide range for each component 
of each species. The three hardwood species and white pine have sim-
ilar, but not identical, range patterns which are strikingly different than 
the group consisting of red spruce, balsam iir and hemlock. Northern 
white cedar has a range pattern for almost each element that is dif-
ferent than either of the two groups. 
The basic results have been rearranged in table 3 to show the varia-
tion among height classes within each species when all components are 
combined. In general, the percentage, or ppm, in the one-foot class 
are higher for nearly all elements of all species. The average value per 
element per species when all height classes are combined is also listed 
in table 3. As in the case of tables 1 and 2, there are decided differences 
between species when height classes and components are combined. 
A simple linear relationship exists between the natural logarithm of 
weight ( in grams) for each of the components as well as the complete 
tree with height above ground as follows: 
Nat. Log. (weight in grams) = b0 + b (nat. log of height in feet). 
Table 4 shows the values for the equation constant (b„) and the coeffi-
cient (b) as well as the coefficient of determination (R2) for each of 
40 equations representing fresh and dry weight by components and the 
complete tree for each species. The R2 values are uniformly and marked-
ly high. 
The equations presented in table 4 were solved for ten height 
classes for each species to estimate the fresh and dry weight of each com-
ponent. These are presented in tables 5-12 inclusive. The equations were 
not used for the complete tree fresh and dry weights because the statisti-
cal procedures used would insure slightly different results than would be 
obtained by adding the weights of the components. The values for the 
complete tree in tables 5-12 inclusive were obtained simply by adding 
the weights of the components as estimated from the regression equa-
tions. The average value for each element by component and species 
as shown in tables 1 and 2 was multiplied by the appropriate dry weight 
in tables 5-12 inclusive to obtain the estimates of the total amount of 
each element by component and species in tables 5-12 inclusive. 
DISCUSSION 
In the planning stages of this study we recognized the desirability 
of obtaining information on (1) the possible differences in the amount 
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of each nutrient element in each tree component depending on the tem-
perature at which the material was dried and (2) the possible differences 
in the nutrient elements in the components in relation to tree size. At 
this point the decision was made to obtain some information on the 
same eight species previously studied in preference to putting the same 
time and effort on one or two species. Consequently only a few trees 
were sampled in each height class per species, all species were not 
sampled during the same time period during the growing season, sampling 
was not confined to one age class of foliage or one position in the crown, 
and an insufficient number of samples were obtained per tree to statisti-
cally study the effort of drying at 70°C or 105°C on the amount of 
nutrient elements present. Experiments should be conducted to de-
termine the significance of drying temperature and the differences, if any, 
among tree components of trees of different size classes. If the results 
of such a study indicated a negligible difference in the nutrient char-
acteristics of tree components regardless of tree size, then scientists could 
conduct nutritional and productivity studies with small trees with more 
confidence. 
Nutritional information similar to tables 1 and 2 has been obtained 
by Dyer, Chase and Young (1) for willow, alder and highbush blueberry 
and by Trevett (4) for lowbush blueberry. Although the nutritional 
elemental patterns for some of these woody perennials are sufficiently 
similar to place them in one group each species has a distinctive pattern 
when all elements are considered. The pattern of this group is similar 
to, but not identical with, the hardwood tree species group. One way 
of establishing the distinctiveness of the elemental patterns would be to 
collect samples from the components of the eight tree species and four 
woody perennials and determine the nutrient elements in the same man-
ner as in this and earlier studies. The "unknown" results would be given 
to a scientist who would also be given the available nutritional tables as 
a means of testing the accuracy with which he could identify species and 
tree or shrub component. 
These studies must be considered preliminary in nature for only 
six to 40 trees per species were analyzed from one soil type in one loca-
tion within the state. Despite the limited amount of basic information, 
tables were prepared to obtain some idea of the weight and amount of 
nutrient elements for complete trees and their components in the seedling 
and sapling size classes, for there is very little information of this kind 
in the literature. Further detailed studies of these and other tree species 
for all size classes ranging from seedlings to mature trees are both de-
sirable and necessary in order to understand the primary productivity 
and mineral cycling of natural ecosystems. Such information is essen-
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tial if we are to meet the demands that our rapidly expanding world pop-
ulation will place on our forests. 
PRODUCTIVITY ESTIMATES 
The 161 trees representing eight species in this study were selected 
from natural stands. Thus the majority, if not all, had grown most of 
their lives in the shade of other trees. Under such conditions age does 
not characterize tree size very well. Despite this it has been standard 
practice to use age as a variable of prime importance in the determina-
tion of the growth of an individual tree or a stand on an area basis. 
Tree size is a major constraint in present mensurational work. Due 
to utilization standards currently in vogue, there is a minimum size tree 
that is considered merchantable, and a minimum size log or bolt from 
such a tree that is considered to be merchantable. It does not follow 
that this constraint will always exist because of the technological develop-
ment in equipment already in being. The merchantable size restriction 
simply does not exist in this study, because we choose to concern our-
selves with fiber production per unit of area per unit of time for trees 
of all sizes. 
Trees growing in partial shade are generally smaller in stem diam-
eter than trees of the same size growing in the open. However, height 
can be used to characterize the size and weight of shade-grown trees as 
a means of estimating productivity. It is not possible to find an acre of 
shade-grown trees all of the same size. However, from a systems analysis 
point of view, this can be constructed as a model to analyze productivity. 
Age and height were related as follows: 
Age = btl + b (square root of height) 
This was accomplished for each species with the R2 values in each 
case exceeding 759c, except for balsam fir where the R2 was only 51%. 
The crown area for each tree was estimated by multiplying the two 
measurements of crown diameter. Crown area was related to height as 
follows: 
Crown Area (Square feet) = b„ -!- b, (Height ft.) + b, (Height 
ft.2) 
This was accomplished for each species with R2 values exceeding 
75% for every species. 
The equations relating age to height and crown area to height for 
each species were solved for the same ten height classes used in tables 
5-12. The surface area of one acre is 43,560 square feet. This was 
divided by the crown area of a single tree to estimate the number of trees 
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per acre if the entire acre were fully covered with trees of that height 
class. As mentioned earlier, this would never happen naturally, but it 
does permit a model for analytical purposes. The estimated number of 
trees per acre for each height class was then multiplied by the appro-
priate fresh weight, dry weight and nutrient element percentages or 
ppm for each component in tables 5-12 in order to prepare similar tables 
on an acre basis. 
The equations relating age and crown area separately to height and 
the set of tables similar to tables 5-12 are not included in this bulletin 
because they are not intended for general use. They are available upon 
request. For production estimates, information was extracted from tables 
5-12 concerning the dry weight for the 10, 20 and 30 foot height classes. 
The equations and graphical procedures were used to obtain weight in-
formation for the 40-foot height class. Table 13 includes this infor-
mation, plus an analysis of the productivity during the variable time 
period required to grow during each 10-foot height period for each of 
the eight species. 
The stem component of red spruce (table 13) will be used to illus-
trate the productivity information that this model provides. Inasmuch 
as the trees were 32-years-old when they were 10-feet tall and 46-years-
old when they were 20-feet tall, 14 years was required to grow from 10 
to 20-feet in height. During that 14 year period the number of trees per 
acre was reduced from 1147 to 650. There was 969 kilograms of stem 
at height 10 and 3583 kilograms of stem at 20-feet of height. This is 
a growth of 2614 kilograms (column six) during the 14-year period, or 
a. growth per acre per year (column seven) of 186.7 kilograms. Thus 
during the first 10-foot period stem growth was 30.3 kilograms per acre 
per year, 186.7 kilograms per year in the second period, 210.5 kilograms 
during the third period and 1950.1 kilograms per acre per year during 
the fourth period. 
An examination of all of the species in table 13 shows that the 
growth pattern for all species is similar, although the time period for 
each 10-foot height class period varies considerably. Production for 
all species is very slow during the first 10-foot height period regardless 
of the length of time. There is a definite increase in productivity during 
each of the next two 10-foot height periods, but the great period of pro-
duction occurs for each species during the fourth 10-foot height period. 
Selective logging has been the accepted practice in the past and is 
the dominant method at the present time in the northeast. The seedlings, 
saplings, and pole-size trees are seldom removed purposely, thus insur-
ing a residual crop. As long as harvesting is limited to trees 40 feet in 
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height there are always trees in the lower three classes. When selective 
logging is practiced, it is possible for trees to grow slowly for a long time 
and still remove a significant crop every 20 years or so. 
Some clear cutting is now being accomplished by the combined ef-
forts of chainsaw operators working with tractors and skidding equip-
ment. Equipment such as the Beloit harvester necessitates clear cutting 
in order to operate efficiently. It is also conceivable that other develop-
ments in harvesting equipment will indicate the need of clear cutting 
methods as standard procedure. Clear cutting will destroy the saplings 
and pole size trees and may eliminate many of the seedlings. At the 
present time there is insufficient information concerning the amount 
of the existing seedling crop that will survive during clear cutting. 
Let us assume that a dense stand of seedlings survives the clear cut-
ting operation. How long will it take these trees to grow to be 40 feet 
or more in height? We can assume that they will grow faster due to full 
sunlight and the absence of competition from the former overstory. We 
do not know how much faster they will grow. From the genetical 
characteristics of our northern species, primarily the ability to survive 
under adverse climatic and competitive conditions, it is rather safe to 
assume that they will continue to grow rather slowly even though in full 
sunlight. Thus table 13 indicates that considerable research effort should 
be expended in forest genetics and nutritional studies, as well as other 
management practices, in order to reduce the low early productivity 
period of our forest trees. 
Due to the clear cutting procedures and/or a lack of natural re-
generation, there may be virtually no reproduction following such oper-
ations. In such cases, especially where large areas are involved, it will 
be necessary to either plant nursery stock or carry out direct seeding to 
assure another crop of desired tree species in a relatively short period 
of time. The nursery stock can be planted within weeks or at the most 
within one year of harvesting. Natural regeneration may take 20 years 
or more and may involve successional stages of less desirable species. 
The conventional 6 by 6 foot spacing guarantees more rapid growth of 
the planted nursery stock. This again emphasizes the importance of 
forest genetics research. Furthermore, we do not know the effectiveness 
of fertilization and other management practices on plantations. Such 
information is essential in order to determine the economic significance 
which is the measure of effectiveness of such accomplishments. 
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Dyer, Chase and Young (1) studied woody perennials and obtained 
the following information: 
Species 
Alder Willow Highbush Blueberry 
Age 7 12 15 
Kilograms of 
woody fiber per 
acre per year 338 145 388 
Trevett (5) in studies of lowbush blueberry plants found that in the 
three-year cycle of burning and non-burning the stems had an average 
growth of 243 kilograms per acre per year. These woody perennials are 
producing much more per acre per year in a shorter period of time than 
any of the tree species during the period required to grow the first ten 
feet in height. Genetics research of woody perennials might take less 
total time than with tree species because of the short time before such 
plants produce their first crop of seeds. These and other woody peren-
nials are considered now to be forest weeds, so we have no knowledge 
of their growth potential if subjected to fertilization and other manage-
ment practices. 
If we remove the constriction of minimal size of woody plants 
that can be economically harvested, then we may address ourselves to 
the major problem of learning how to contribute significantly to in-
creased growth of trees and woody perennials during the first 20 years 
or less. This requires vastly increased research in genetics, in nutrition, 
and in management techniques for biological investigations of the forest 
requires time and the future will not wait. 
WEIGHT. NUTRIENT ELI-MINT \ND PRODITIIVH Y S iunns II 
BIBLIOGRAPHY 
1. Dyer, R. A., A. J. Chase, and H. E. Young. 1968. Pulp from present non-
commercial woody perennials. January, 1968 issue of Pulp & Paper 
Magazine of Canada. 
2. Dyer, R. A. 1967. Weight, nutrient elements and pulping characteristics of 
northern white cedar. Maine Agri. Exp. Sta. Tech. Bull. T-27. 
3. Hardy, S. S. and G. W. Weiland, III. 1964. Weight as a basis for the pur-
chase of pulpwood in Maine. Maine Agri. Exp. Sta. Tech. Bull. T-14. 
4. Trevett, M. F. 1959. Growth studies of the lowbush blueberry. 1946-1957. 
Maine Agri. Exp. Sta. Bull. 581. 
5. Trevett, M. F. 1966. Leaves tell how to fertilize lowbush blueberries. Maine 
Farm Research. July, 1966. 
6. Young, H. E. 1964. The complete tree concept — a challenge and an op-
portunity. Proceedings 1964 Soc. Amer. For. annual meetings. 
7. Young, H. E.. L. Strand and R. A. Altenber^er. 1964. Preliminary fresh 
and dry weight tables for seven tree species in Maine. Maine Agri. 
Exp. Sta. Tech. Bull. T-12. 
8. Young, H. E.. P. N. Carpenter and R. A. Altenberger. 1965. Preliminary 
tables of some chemical elements in veven tree species in Maine. 
Maine Agri. Exp. Sta. Tech. Bull. T-20. 
9. Young, H. E. and A. J. Chase. 1965. Fiber weight and pulping characteris-
tics of the logging residue of seven tree species in Maine. Maine 
Agri. Exp. Sta. Tech. Bull. T-17. 
10. Young, H. E. 1966. World Forestry Based on the Complete Tree Concept. 
Proceedings of the Sixth World Forestry Congress in Madrid, Spain. 
11. Young, H. E. 1967. Complete Mensuration Forestry Chronicle. Decem-
ber issue. 
TABLE 1 
Average And Actual Range Of Five Essential Elements As a Percent For Components Of Seedlings And Saplings Of Eight Tree Species 
In Maine 
Species 
Red 
Spruce 
Balsam 
Fir 
Hemlock 
White 
Pine 
Nor thern 
White 
Cedar 
W h i t e 
B i r c h 
Component 
Foliage 
Branches 
Stem 
Roots 
Foliace 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
F o l i a g e 
Branches 
N % 
Ave. 
0.860 
0.290 
0.129 
0.219 
0.950 
0.310 
0.154 
0.209 
0.920 
0.292 
0.162 
0.224 
1.070 
0.430 
0.167 
0.219 
0.830 
0.240 
0.150 
0.170 
0.620 
».43(] 
Ra 
0.690 -
0 .210-
0.061 -
0.134-
0.810-
0.060 -
0.108-
0.172-
0.760 -
0.068 -
0 .116-
0 . 1 8 1 -
0 .970-
0.260 -
0 .720-
0 .138-
0.710-
0.200 -
0.060 -
0.032 -
1.320 
0 . 3 4 0 
nge 
- 0.970 
-0 .390 
- 0.270 
-0 .320 
- 1 . 1 5 0 
-0 .410 
- 0.220 
-0 .320 
- 1.370 
- 0.400 
- 0.240 
-0 .360 
- 1.640 
-0 .580 
-0 .260 
-0 .350 
- 1.020 
-0 .290 
- 0.200 
-0 .220 
- 2.040 
- 0 . 6 6 0 
c 
Ave. 
0.420 
0.385 
0.268 
0.379 
0.681 
0.389 
0.264 
0.280 
0.607 
0.428 
0.241 
0.174 
0.270 
0.305 
0.139 
0.085 
1.470 
1.140 
0.730 
0.810 
0.580 
0 . 2 9 6 
a cc 
Range 
0 .260-
0 .280-
0 .160-
0 .190-
0 .325-
0.240 -
0 .130-
0 .225-
0.465 -
0 .304-
0 .106-
0.070 -
0 .215-
0 .195-
0.084 -
0 .052-
1.200-
0 .960-
0 .172-
0 .560-
0.O46 -
0 . 1 4 8 -
-0 .840 
-0 .688 
-0 .370 
- 0.768 
- 1.080 
-0 .545 
- 0.420 
-0 .378 
- 0.805 
- 0.830 
-0 .482 
- 0.297 
- 0.345 
- 0.506 
-0 .218 
-0 .134 
- 2.050 
- 1.270 
- 1.280 
- 1.170 
- 0.915 
0 . 6 5 0 
Mg % 
Ave. 
.083 
.044 
.027 
.034 
.089 
.047 
.030 
.037 
.124 
.052 
.023 
.026 
.105 
.060 
.035 
.041 
.107 
.045 
.028 
.036 
.178 
. 0 7 2 
Range 
. 0 4 6 -
.031 -
.016 -
.032 -
. 0 6 8 -
. 0 3 7 -
. 0 1 6 -
. 0 2 7 -
. 0 9 7 -
. 0 2 8 -
. 0 1 6 -
. 0 1 6 -
.090 -
. 0 3 6 -
. 0 1 4 -
. 0 2 2 -
.096 -
.042 -
. 0 1 2 -
. 0 2 7 -
.122 -
. 0 3 5 -
.135 
.070 
.044 
.060 
.116 
.058 
.054 
.048 
.162 
.163 
.036 
.044 
.137 
.076 
.058 
.109 
.121 
.050 
.038 
.052 
.245 
. 3 4 0 
K 
Ave. 
0.490 
0.110 
0.066 
0.108 
0.470 
0.240 
0.062 
0.075 
0.470 
0.090 
0.050 
0.090 
0.442 
0.198 
0.109 
0.153 
0.210 
0.047 
0.021 
0.055 
0.7 10 
O. 1 2(1 
<~e 
Range 
0 .380-
0 .070-
0 .020-
0 .050-
0 .140-
0.080 -
0.020 -
0 .040-
0.380 -
0.060 -
0.010-
0.050 -
0.315 -
0 .110-
0.080-
0.066 -
0.190-
0.032 
0.005 -
0 .010-
0.480 -
0 . 0 4 0 -
-0.590 
- 0.200 
-0.100 
- 0.154 
- 2.200 
- 1.000 
-0.170 
-0 .120 
- 0.500 
-0 .140 
- 0.090 
- 0.090 
-0 .560 
- 0.290 
-0 .150 
-0 .220 
- 0.260 
- 0.060 
- 0.041 
-0 .100 
- 0.950 
- 0 . 3 7 0 
P 
Ave. 
.173 
.060 
.023 
.055 
.139 
.146 
.030 
.059 
.209 
.046 
.021 
.043 
.160 
.053 
.019 
.040 
.089 
.025 
.012 
.029 
.202 
. 0 4 6 
% 
Range 
. 1 4 0 -
.034 -
. 0 0 6 -
. 0 2 8 -
. 1 1 0 -
. 0 5 9 -
. 0 1 0 -
. 0 3 4 -
. 1 6 2 -
. 0 3 2 -
. 0 1 2 -
.013 -
. 0 9 6 -
.025 -
.004 -
.020 -
. 0 8 3 -
. 0 2 0 -
. 0 0 0 -
. 0 1 7 -
.124 
. 0 2 5 — 
.230 
.081 
.04/ 
.102 
.188 
.584 
.0/1 
.114 
.285 
.060 
.040 
.164 
.202 
.090 
.033 
.065 
.099 
.033 
.026 
.051 
. 0 9 6 
Stem 
Roots 
Aspen Foliage 
Branches 
Stem 
Roots 
6^254 
0.275 
1.810 
0.422 
0.267 
0.310 
0.088-
0.191 • 
1.640 -
0.350-
0.116-
0.200 -
-6 !540 
- 0 . 4 3 0 
- 2.040 
- 0.560 
- 0.440 
- 0.440 
0.500 
0.570 
1.110 
0.750 
0.530 
0.580 
I U 2 0 -
0 .170-
0 .720-
0.670 
0 .260-
0 .440-
- a 8 9 0 
- 1.060 
- 1.880 
-0 .820 
-0 .720 
-0 .760 
!<>38 
.055 
.212 
.066 
.041 
.070 
^(M6-
. 0 3 8 -
.105 -
. 0 5 3 -
. 0 2 4 -
. 0 4 0 -
1)72 
.114 
.326 
.082 
.067 
.094 
0.160 
0.230 
0.810 
0.210 
0.130 
0.270 
1X030 -
0 .140-
0 .150-
0.120 -
0.040 -
0 .140-
0!420 
- 0.440 
- 2.000 
- 0.370 
-0 .280 
-0 .410 
!040 
.106 
.152 
.055 
.024 
.120 
!on-
. 0 3 3 -
. 1 2 6 -
. 0 2 4 -
. 0 0 2 -
. 0 7 5 -
'."no 
.218 
.225 
.096 
.048 
.188 
TABLE 2 
Average and Actual Range of Six Elements and Aluminum As Parts Per Million For Components of Seedlings and Saplings of Eight Tree Species 
in Maine 
Species 
Red 
Spruce 
Balsam 
Fir 
Hemlock 
White 
Pine 
N o r t h e r n 
White 
Com-
ponent 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
F o l i a g e 
B r a n c h e s 
Mr 
Ave. 
1146 
494 
323 
320 
656 
267 
149 
104 
896 
351 
208 
145 
340 
132 
76 
40 
-•65 
3 9 
i ppm 
Range 
6 8 5 -
3 1 5 -
2 1 0 -
1 9 0 -
1 8 8 -
1 1 0 -
6 0 -
6 2 -
8 8 -
2 3 0 -
8 2 -
5 4 -
2 1 0 -
5 9 -
3 4 -
2 4 -
6 6 -
13 — 
1455 
715 
461 
487 
1155 
486 
364 
200 
1500 
730 
470 
270 
615 
240 
134 
56 
4 9 0 
7 2 
Fe 
Ave. 
98 
120 
36 
133 
97 
119 
51 
173 
137 
142 
47 
144 
138 
103 
56 
261 
1 3 4 
9 2 
ppm 
Range 
8 0 - 1 3 0 
8 3 - 1 6 8 
1 5 - 72 
26 - 300 
7 3 - 121 
8 0 - 162 
3 8 - 74 
66 - 300 
1 0 8 - 182 
9 0 - 185 
2 2 - 88 
62 - 300 
72 - 242 
6 4 - 1 3 4 
3 8 - 82 
1 5 2 - 3 0 0 
6 0 _ 2 0 0 
6 0 — 1 2 4 
Zn ppm 
Ave. 
28 
50 
32 
39 
71 
77 
43 
50 
22 
24 
20 
21 
64 
82 
47 
32 
4 4 
2 3 
l o 
Range 
9 
70 
8 
22 
38 
60 
16 
26 
10 
15 
8 
7 
49 
44 
16 
12 
3 1 
1 3 
3 
- 68 
- 96 
- 72 
- 67 
- 93 
- 96 
- 65 
- 100 
- 41 
- 38 
- 30 
- 33 
- 76 
- 106 
- 100 
- 54 
- 5 6 
— 4 4 1 6 
<\ve 
3 
4 
~> 
3 
3 
4 
3 
3 
3 
4 
3 
3 
4 
4 
i 
3 
2 
2 . 4 
3 . 1 
Cu ppm 
Range 
1 4 
T 
0 5 
1.0 
1 6 
7 7 
1.0 
1.2 
2.1 
7.2 
1.4 
1.6 
2.8 
2.5 
1.0 
1.8 
0 . 5 
1.2 
0 . 7 
- 7.0 
- 11.9 
- 6.1 
- 6.3 
- 7.5 
- 9.4 
- 12.6 
- 6.3 
- 4.5 
- 6.2 
- 6.8 
- 5.8 
- 5.3 
- 6.6 
- 5.6 
- 6.7 
- 3.2 
- 3 .0 
1 Q . 6 
Ave. 
27 
9 
7 
7 
17 
7 
5 
7 
37 
9 
6 
7 
19 
11 
6 
8 
1 3 
7 
<s 
B ppm 
Range 
1 9 . 0 - 3 7 . 0 
8 . 0 - 10.3 
4 . 0 - 8.0 
5 . 2 - 9.7 
1 2 . 0 - 2 2 . 0 
6 . 0 - 8.0 
3 . 2 - 6.8 
4 . 0 - 14.0 
2 0 . 5 - 6 1 . 5 
7 . 5 - 10.5 
4 . 4 - 8.6 
4 . 8 - 10.5 
1 3 . 0 - 3 2 . 0 
9 . 0 - 12.4 
3 . 7 - 8.0 
6 . 6 - 10.0 
l O . O - 16.0 
3 . 8 - 8.1 
s . o — ft 3 
Mo ppm 
Ave. Range 
2.6 1 .4-
2.6 1 . 7 -
1.8 1 . 1 -
2.6 1 . 3 -
4.2 1 .6-
2.3 1 .4 -
1.5 0 . 5 -
1.7 1 .2-
3.9 2 . 9 -
2.8 2 . 2 -
1.6 1 .2-
1.1 0 . 8 -
1.8 1 .0-
1.8 1 .0-
0.8 0 . 5 -
0.4 0 . 2 -
10.6 9 . 0 -
9.0 7 .4 
5.ft 1 .ft — 
4.8 
4.3 
2./ 
5.3 
6.1 
}.4 
2.6 
2.6 
5.6 
5.1 
2.8 
1.7 
5.1 
3.2 
1.4 
0.7 
12.6 
8 . 1 
Ave 
49 
67 
16 
113 
183 
134 
44 
141 
182 
118 
57 
107 
172 
109 
48 
166 
7 4 
1 7 
A l ppm 
Range 
3 4 - 92 
43 - 106 
2 - 4 2 
1 0 - 2 0 0 
1 0 8 - 2 3 0 
8 9 - 176 
1 2 - 86 
67 - 200 
121 - 2 0 0 
6 6 - 160 
3 8 - 90 
4 9 - 1 7 5 
1 3 6 - 2 0 0 
6 6 - 1 5 8 
2 2 - 74 
76 - 200 
3 6 - 9 8 
2 — 3-4 
Birch 
Red 
[aple 
spen 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
243 
100 
84 
721 
310 
205 
152 
384 
60 
4(1 
46 
129-
41-
24-
295-
150 -
85-
57-
129-
16-
s _ 
24-
429 
185 
160 
1330 
560 
447 
328 
808 
90 
81 
90 
54 
41 
246 
105 
42 
37 
226 
142 
41 
44 
285 
25-
19-
135-
52 -
">-» 
18-
44 
78-
21 
16 
166 
110 
92 
300 
• 145 
• 79 
71 
• 300 
•30(1 
90 
89 
300 
95 
85 
84 
33 
33 
29 
29 
100 
84 
76 
70 
58 
54 
46 
8 
8 
-> 
4 
100 
62 
30 
56 
100 3 
100 2 
102 2 
84 6 
69 4 
62 3 
91 4 
102 5 
100 5 
100 4 
102 3 
1 
0.55-
0.54 
4 -
1.6 -
1 -
1.4 -
2.5 
2.7 
1.5 
1.5 
- 8.5 
- 5.(1 
- 5.3 
12.7 
8.8 
8.(1 
8.1 
8.0 
12.5 
7.2 
6.7 
8 
6 
9 
34 
12 
8 
II 
31 
10 
8 
16 
1.0-
3.5 
5.1 • 
24.0-
9.7-
5.1 -
7.8-
10.0 
8.9-
4.6-
10.1 -
-10.5 
- 8.8 
- 11.8 
•44.0 
• 15.0 
•11.0 
• 14.5 
58.0 
16.0 
12.0 
26.0 
2.3 1.4-
1.4 0.6-
1.5 1.0-
3.9 2.7-
4.7 2.6-
3.4 1.1 -
3.6 1.1 -
7.9 5.0-
5.5 3.8-
3.8 1.8-
3.9 3.0-
4.0 34 
3.4 23 
3.0 180 
5.3 33 
8.0 23 
6.5 10 
6.7 154 
13.8 88 
6.3 27 
5.6 24 
5.8 178 
15-
4-
61 -
18 
5 
2 
21 
48 
18 
8 
5 
• 62 
- 56 
200 
51 
82 
19 
200 
160 
56 
46 
200 
Species 
Red Spruce 
Balsam Fir 
Hemlock 
White pine 
Northern 
White Cedar 
Height 
Class 
1 
4 
7 
35 
Average 
1 
4 
7 
35 
Average 
1 
4 
7 
35 
Average 
1 
4 
7 
35 
Average 
1 
4 
7 
3 5 
N % 
0.467 
0.374 
0.336 
0.338 
0.379 
0.416 
0.399 
0.401 
0.412 
0.407 
0.403 
0.417 
0.388 
0.375 
0.396 
0.509 
0.515 
0.475 
0.435 
0.481 
0.387 
0.344 
0 . 3 2 4 
0 . 3 3 7 
Ca % 
0.333 
0.339 
0.292 
0.353 
0.329 
0.309 
0.392 
0.423 
0.446 
0.393 
0.411 
0.276 
0.302 
0.364 
0.338 
0.218 
0.191 
0.194 
0.163 
0.191 
1.236 
0.984 
0.960 Q.748 
Mg % 
0.069 
0.044 
0.038 
0.038 
0.047 
0.047 
0.048 
0.050 
0.057 
0.050 
0.067 
0.049 
0.058 
0.047 
0.055 
0.067 
0.059 
0.054 
0.057 
0.059 
0 . 0 5 6 
0 . 0 5 3 
O.OS3 
0 . 0 4 4 
K % 
0.235 
0.181 
0.184 
0.081 
0.195 
0.151 
0.488 
0.100 
0.136 
0.219 
0.211 
0.178 
0.142 
0.161 
0.173 
0.259 
0.225 
0.217 
0.233 
0.233 
0.068 
0.051 
0.081 
O.OS2 
P % 
0.089 
0.077 
0.075 
0.064 
0.076 
0.087 
0.141 
0.063 
0.095 
0.097 
0.107 
0.068 
0.062 
0.073 
0.077 
0.079 
0.064 
0.060 
0.068 
0.067 
0.043 
0.043 
0.033 
0 . 0 3 6 
*
?
'?^*'... 
Mn 
ppm 
394 
656 
681 
493 
556 
186 
296 
297 
300 
270 
450 
241 
218 
496 
351 
233 
130 
111 
100 
143 
51 
197 
7 4 
1 5 7 
Fe 
ppm 
140 
91 
73 
96 
100 
146 
74 
109 
112 
110 
167 
107 
106 
97 
120 
153 
149 
142 
146 
148 
121 
148 
70 
1 3 1 
1 1 ~7 
Zn 
ppm 
58 
39 
28 
24 
37 
65 
48 
62 
70 
61 
28 
21 
23 
19 
23 
75 
61 
57 
40 
58 
2 6 
21 
23 
27 
2 4 
Cu 
ppm 
3.1 
2.5 
2.3 
1.8 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
3.6 
2.9 
2.4 
2.6 
2.9 
3.1 
3.2 
2.6 
2.8 
2.9 
2.3 
2 .4 
2 .0 
1.8 
2.1 
B 
ppm 
14 
12 
10 
13 
12 
10 
7 
9 
9 
9 
16 
11 
11 
19 
14 
11 
10 
10 
14 
11 
9 
8 
7 
8 
s 
Mo 
ppm 
2.3 
2.3 
1.9 
2.4 
2.2 
1.7 
2.2 
2.7 
2.7 
2.3 
2.5 
1.8 
1.9 
2.6 
2.2 
1.7 
1.0 
1.0 
0.9 
1.2 
8.9 
8.2 
7 .8 
6.1 
7.2 
Al 
ppm 
84 
63 
37 
64 
62 
149 
121 
117 
124 
127 
140 
108 
105 
113 
117 
133 
122 
132 
123 
127 
60 
88 
5 7 
8 2 
7 2 
TABLE 3 
Average Amount Of Essential Elements And Aluminum By Species And Height Class (All Components Combined) 
wni t e tsircn 
Red Maple 
Aspen 
i 
4 
7 
35 
Average 
1 
4 
7 
35 
Average 
1 
4 
7 
35 
Average 
l l . O U l 
0.586 
0.600 
0.581 
0.646 
0.789 
0.593 
0.592 
0.647 
0.643 
0.776 
0.740 
0.690 
0.658 
0.716 
U . - 7 J 
0.272 
0.329 
0.348 
0.311 
0.626 
0.748 
0.606 
0.329 
0.577 
0.833 
0.737 
0.850 
0.574 
0.748 
Kj.yj / J 
0.104 
0.074 
0.057 
0.078 
0.114 
0.078 
0.084 
0.063 
0.084 
0.116 
0.074 
0.113 
0.094 
0.099 
,,,.,„„ 
0.210 
0.246 
0.229 
0.268 
0.445 
0.342 
0.347 
0.229 
0.341 
0.412 
0.382 
0.553 
0.219 
0.391 
w . , . . * . 
0.081 
0.086 
0.055 
0.085 
0.154 
0.091 
0.106 
0.081 
0.108 
0.1 10 
0.084 
0.105 
0.068 
0.092 
_, , , 406 
403 
218 
393 
581 
203 
420 
167 
343 
149 
138 
62 
107 
114 
» ~ . 
154 
151 
97 
142 
125 
75 
123 
104 
107 
163 
119 
159 
106 
137 
100 
98 
78 
94 
54 
26 
30 
12 
31 
97 
91 
80 
74 
85 
2.5 
2.5 
2.3 
2.5 
5.1 
2.7 
4.1 
4.2 
4.0 
4.5 
4.2 
3.4 
2.9 
3.8 
14 
15 
12 
14 
16 
17 
16 
17 
17 
21 
16 
21 
9 
17 
1.8 
2.5 
2.1 
2.3 
4.1 
5.2 
4.0 
2.1 
3.8 
6.0 
5.4 
6.2 
4.4 
5.5 
92 
92 
69 
89 
69 
50 
60 
57 
59 
102 
84 
93 
71 
88 
Simple Linear Regression Relation Of Weight (in grams 
Eight Tree Species In Maine -
Species No. 
Red Spruce 40 
Balsam Fir 14 
Hemlock 9 
White Pine 10 
Nor the rn 34 
Whi te 
Cedar 
- by Components. 
Component 
Foliage 
Branches 
Stem 
Roots 
Complete Tree 
Foliage 
Branches 
Stem 
Roots 
Complete Tree 
Foliage 
Branches 
Stem 
Roots 
Complete Tree 
Foliage 
Branches 
Stem 
Roots 
Complete Tree 
Foliage 
Branches 
Stem 
R o o t s 
TABLE 4 
1 To Height 
Fresh 
bo 
3.674 
2.354 
1.242 
2.070 
3.972 
3.141 
2.476 
1.095 
2.332 
3.909 
2.197 
1.374 
-1.345 
1.229 
2.789 
1.663 
1.253 
0.346 
0.831 
2.492 
2.578 
1.205 
0 . 5 9 5 
1 . 3 1 1 
Above Groun d ( i n 
Weight (grams) 
b 
1.619 
1.836 
2.687 
2.145 
2.031 
1.963 
1.948 
2.871 
2.165 
2.160 
2.147 
2.306 
3.605 
2.448 
2.476 
1.752 
2.007 
2.913 
2.379 
2.346 
2.026 
2.404 
2.986 
2 . 4 5 5 
R2 
9 4 
95 
98 
97 
98 
95 
93 
95 
94 
97 
98 
97 
94 
98 
98 
89 
94 
99 
94 
95 
94 
90 
9 7 
94 
feet) For 
bo 
2.891 
1.833 
1.512 
1.376 
3.239 
2.324 
1.851 
2.273 
1.569 
3.147 
1.266 
0.779 
-1.414 
0.549 
2.035 
0.808 
0.413 
-0.177 
-0.081 
1.678 
1.594 
0.587 
- 0 . 3 2 1 0 , 6 0 5 
. 2 2 1 3 
Seedlings And S 
Dry Weight (gra 
b 
1.626 
1.847 
2.705 
2.136 
2.055 
1.941 
1.934 
2.893 
2.122 
2.145 
2.192 
2.320 
3.343 
2.405 
2.476 
1.750 
2.064 
2.814 
2.401 
2.352 
2.073 
2.371 
3.074 
2 . 4 0 0 
ap'.ings Of 
ms) 
R2 
94 
95 
98 
97 
98 
95 
93 
94 
93 
96 
98 
98 
94 
98 
98 
89 
95 
98 
94 
95 
9 5 
89 
9 5 
93 
aft 
2 A
lN
t 
> 3RIC U
L
Tl 
s 
-
rr ;X
PEI tIM
E 
Z H 
H m
o>
 
H 
rr. 
n 
X z 
> 
03 
c 
r 
r 
rr 
11
 
z 
to 
V V l l l l C U l l t . J l I M , ^ i m t l . 
Blanches 
Stem 
Roots 
Complete 
Red Maple 40 Foliage 
Blanches 
Stem 
Roots 
Complete 
Aspen 6 Foliage 
Branches 
Stem 
Roots 
Complete 
Tree 
Tree 
Tree 
0.311 
-0 .066 
0.1X1 
1.900 
0.770 
-1.007 
-0.221 
0 . 1 % 
1.505 
-0 .228 
-2 .613 
-1.482 
-0 .388 
0.167 
2.312 
2.892 
2.431 
2.473 
1.917 
2.594 
2.841 
2.473 
2.479 
2.328 
3.130 
3.364 
2.707 
3.034 
97 
99 
97 
98 
9(1 
88 
97 
96 
95 
93 
89 
99 
93 
97 
-0.157 
-0 .212 
-0.263 
1.183 
-0 .217 
-1 .583 
-0 .789 
-0.538 
0.728 
-1 .118 
-3.225 
-2.064 
-1.331 
-0 .653 
2.276 
2.739 
2.375 
2.492 
1.923 
2.577 
2.842 
2.497 
2.532 
2.352 
3.144 
3.334 
2.754 
3.067 
97 
98 
97 
98 
87 
87 
96 
94 
95 
95 
92 
99 
94 
97 
Y = bo + ta X where Y is natural logarithm of weight in grams, bo is the equation constant, b is the coefficient of X and 
X is the natural logarithm of height in feet above ground. 
R2 is the coefficient of determination or the percent of variation around the regression line accounted for by X. 
RED SPRUCE 
TABLE 5 
The Fresh Weight, Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights 
Height Compone 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliaee 
7 Branches 
Stem 
Roots 
Complete 
F o l i a g e 
1 0 B r a n c h e s 
S t e m 
nt 
Tree 
Tree 
Tree 
Tree 
Llt^ ___ 
Fresh 
Weight 
39.4 
10.5 
3.5 
7.9 
61.3 
233. 
79. 
66. 
84. 
462. 
534. 
202. 
262. 
250. 
1248. 
920. 
375. 
646. 
514. 
2455. 
1 6 4 0 . 
7 2 1 . 
1 6 8 5 . 
Dry 
Weight 
IS.II 
6.2 
1.7 
4.0 
29.9 
107. 
48. 
33. 
41 . 
228. 
247. 
122. 
130. 
123. 
622. 
426. 
228. 
322. 
253. 
1229. 
7 6 1 . 
4 4 0 . 
S 4 5 . 
- 2 S U . 
Al 
0.001 
.000 
.000 
.000 
0.001 
0.005 
.003 
.001 
.005 
0.014 
0.012 
.008 
.002 
.014 
0.036 
0.021 
.015 
.005 
.029 
0.070 
0 . 0 3 7 
. 0 2 9 
. 0 1 4 
" ' -*'— 
Mn 
0.021 
.003 
.001 
.001 
0.026 
0.123 
.024 
Oil 
.013 
0.171 
0.282 
.0611 
.042 
.039 
TT423 
0.488 
.112 
.104 
.081 
0.785 
0 . 8 7 2 
. 2 1 7 
. 2 7 3 
—• " -
Mo 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.001 
.001 
.001 
.001 
0.004 
0 . 0 0 2 
. 0 0 1 
. 0 0 2 
O I > 1 
Ca 
0.076 
.024 
.004 
.015 
0.119 
0.451 
.183 
.087 
.157 
0.878 
1.035 
.471 
.347 
.467 
2.320 
1.789 
.876 
.863 
.957 
4.485 
3 . 1 9 5 
1 . 6 9 3 
2 . 2 6 5 
£:"f,l 
p 
0.031 
.004 
.000 
.002 
0.037 
0.186 
.029 
.007 
.023 
0.245 
0.426 
.073 
.030 
.068 
0.597 
0.737 
.137 
.074 
.139 
1.087 
1.316 
. 2 6 4 
. 1 9 4 
2»>K 
Mg 
0.015 
.003 
.000 
.001 
0.019 
0.089 
.021 
.009 
.014 
0.133 
0.205 
.054 
.035 
.042 
0.336 
0.354 
.100 
.087 
.086 
0.627 
0 . 6 3 1 
. 1 9 3 
z^n 
I « a 
Zn 
0.001 
.000 
.000 
.000 
o.oo i 
0.003 
.002 
.001 
.002 
0.008 
0.007 
.006 
.004 
.005 
0.022 
0.012 
.011 
.010 
.010 
0.043 
0 . 0 2 1 
. I P " 1 
. 0 2 7 
. I I : i 
Cu 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.001 
.001 
.001 
.001 
0.004 
0 . 0 0 2 
. 0 0 2 
. 0 0 2 
. 0 0 2 
Fe 
0.002 
.1101 
.000 
.001 
0.004 
0.011 
.006 
.001 
.006 
0.024 
0.024 
.015 
.005 
.016 
0.060 
0.042 
.027 
.012 
.034 
0.115 
0 . 0 7 5 
. 0 5 3 
. O l O 
. 0 7 2 
B 
0.000 
.000 
.000 
.000 
0.000 
0.003 
.000 
.000 
.000 
0.003 
0.007 
.001 
.001 
.001 
0.010 
0.012 
.002 
.002 
.002 
0.018 
0 . 0 " " 1 
. 0 0 4 
0 0 - 4 
K 
0.088 
.007 
.001 
.004 
0.100 
0.526 
.052 
.021 
.045 
0 644 
1.208 
.134 
.086 
.133 
HT561 
2.087 
.250 
.213 
.273 
2.823 
3 .7">8 
. 4 8 4 
.5M-* 
N 
0.155 
.018 
.002 
.009 
0.184 
0.924 
.138 
.042 
.091 
1.195 
2.120 
.354 
.167 
.270 
2.911 
3.664 
.660 
.416 
.553 
5.293 
6.543 
i . i «_^ 
15 
20 
25 
30 
35 
i-onage 
Branches 
Stem 
Roots 
Complete 
Foliace 
Branches 
Stem 
Roots 
Complete 
Needles 
Branches 
Stem 
Roots 
Complete 
Foliace 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Tree 
Tree 
Tree 
Tree 
Tree 
3 10 1 
1518 
501(1 
2637 
123 20 
5037 
2574 
10853 
4887 
23351 
7230 
3877 
19769 
7885 
38761 
9712 
5418 
32267 
11658 
59055 
12466 
7189 
48828 
16226 
84709 
1 4 / 1 
930 
2531 
1286 
6218 
2348 
1582 
5511 
2378 
11819 
3375 
2389 
10078 
3829 
1967 1 
4540 
3346 
16502 
5652 
30040 
5833 
4448 
25038 
7856 
43175 
11.11/.! 
.062 
.040 
.145 
0.3 19 
0.115 
.106 
.088 
.269 
0.578 
0.165 
.160 
.161 
.433 
0.919 
0.222 
.224 
.264 
.639 
1.349 
0.286 
.298 
.401 
.888 
1.873 
1.080 
.459 
.818 
.412 
3.375 
2.691 
.782 
1.780 
.761 
6.014 
3.868 
1.180 
3.2Ss 
1.225 
9.528 
5.202 
1.653 
5.330 
1.809 
13.994 
6.684 
2.197 
8.087 
2.514 
19.482 
U.UU4 O 1 / » Z . 3 4 3 i.-l\ IP.1HI O.UU-* »Mt*< w.\j-»v /._*</ .~ .~ - , ^ 
002 3.580 .S58 .409 .046 .004 .112 .008 1.023 2.697 
.005 6.783 .582 .683 .081 .005 .091 .018 1.671 3.265 
.003 4 875 .707 .437 .050 .004 .171 .009 1.389 2.817 
0.014 21.416 4.392 2.750 0.218 0.017 0.518 0.075 11.290 21.428 
0.006 9.862 4 062 1.949 0.066 0.007 0.230 0.063 11.505 20.193 
.004 6.092 .949 .696 .079 .006 .190 .014 1.740 4.588 
.010 14.770 1.268 1.488 .176 .011 .198 .039 3.637 7.109 
066 9.012 1.308 .808 .093 .007 .316 .017 2.568 5.207 
0.026 39.736 7.587 4.941 0.414 0.031 0.934 0.133 19.450 37.097 
0.009 14.175 5.839 2.801 0.094 0.010 .331 0.091 16.537 29.025 
.006 9.199 1.434 1.051 .119 .010 .287 .022 2.628 6.929 
.018 27.008 2.318 2.721 .322 .020 .363 .071 6.651 13.000 
010 14.514 2.106 1.302 .149 .011 .509 .027 4.136 8.387 
0.043 64.896 11.697 7.875 0.684 0.051 1.490 0.211 29.952 57.341 
0.012 19.066 7.853 3.768 0.127 0.014 0.445 0.123 22.244 39.040 
.009 12.882 2.008 1.472 .167 .013 .402 .030 3.681 9.704 
.030 44.224 3.795 4.455 .528 .033 .594 .116 10.891 21.287 
.015 21.423 3.109 1.922 .220 .017 .752 .040 6.105 12.379 
0.066 97.595 16.765 11.617 1.042 0.077 2.193 0.309 42.921 82.410 
0.015 24.497 10.090 4.841 0.163 0.017 0.572 0.157 28.580 50.160 
.012 17.126 2.669 1.957 .222 .018 .534 .040 4.893 12.900 
.045 67.102 5.759 6.760 .801 .050 .901 .175 16.525 32.299 
.020 29.775 4.321 2.671 .306 .024 1.045 .055 8.485 17.205 
0.092 138.500 22.839 16.229 1.492 0.109 3.052 0.427 58.483 112.564 
TABLE 6 
BALSAM FIR — The Fresh Weight. Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights 
Height Compone 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliage 
7 Branches 
Stem 
Roots 
Complete 
Foliage 
10 Branches 
Stem 
R o o t s 
nt 
Tree 
Tree 
Tree 
Tree 
Fresh 
Weight 
23.1 
11.9 
3.0 
10.3 
48.3 
200. 
101. 
70. 
111. 
482. 
545. 
273. 
304. 
335. 
1458. 
1056. 
527. 
797. 
696. 
3076. 
2126. 
1055. 
2220. 
1 5 0 7 . 
Dry 
Weight 
10.2 
6.4 
1.3 
4.8 
22.7 
86. 
53. 
30. 
49. 
219. 
232. 
143. 
132. 
146. 
653. 
446. 
275. 
350. 
298. 
1369. 
891. 
547. 
982. 
6 3 6 . 
30S<>. 
Al 
0.002 
.001 
.000 
.001 
0.004 
0 016 
.007 
.001 
.007 
0.031 
0.042 
.019 
.006 
.021 
0.088 
0.082 
.037 
.015 
.042 
0.176 
0.163 
.07 3 
.043 
. 0 9 0 
Mn 
0.007 
.002 
.000 
.000 
0.01-9 
0.056 
.014 
.004 
.005 
0.079 
0.152 
.038 
.020 
.015 
0.225 
0.293 
.073 
.052 
.031 
0.449 
0.585 
146 
.146 
. 0 6 6 
o . <> -4 3 
Mo 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.002 
.001 
.001 
.001 
0.005 
0.004 
.001 
.001 
.OO 1 
0 . 0 0 7 
Ca 
0.070 
.025 
.003 
.013 
0.111 
0.586 
.207 
.080 
.138 
1.011 
1.581 
.557 
.349 
.409 
2.896 
3.037 
1.068 
.924 
.835 
5.864 
6.068 
2.129 
2.592 
1-780 
1 2 .S6S> 
P 
0.014 
.009 
.000 
.003 
0.026 
0.120 
.078 
.009 
.029 
0.236 
0.323 
.209 
.040 
.086 
0.658 
0.620 
.401 
.105 
.176 
1.302 
1.239 
.799 
.295 
. 3 7 5 
2 . 7 OK 
Mg 
0.009 
.003 
.000 
.002 
0.014 
0.077 
.025 
.009 
.018 
0.129 
0.207 
.067 
.040 
.054 
0.368 
0.397 
.129 
. 105 
.110 
0.741 
0.793 
.257 
.295 
.235 
Zn 
0.001 
.000 
.000 
.000 
0.001 
0.006 
.004 
.001 
.002 
0.013 
0.016 
.011 
.006 
.007 
0.040 
0.032 
.021 
.015 
.015 
.083 
0.063 
.042 
. 042 
. 032 
<>. 1 7 9 
Cu 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.001 
.000 
.000 
0.002 
0.001 
.001 
.001 
.001 
0.004 
0.003 
.002 
.003 
. 002 
O . O K I 
Fe 
0.001 
.001 
.000 
.001 
0.003 
0.008 
.006 
.002 
.009 
0.025 
0.023 
.017 
.007 
.025 
0.072 
0.043 
.033 
.018 
.052 
0.146 
0.086 
. 065 
. 0 5 0 
1 Ml 
( l . f l 1 
B 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.004 
.001 
.001 
.001 
0.007 
0.008 
.002 
.002 
.002 
0.014 
0.015 
.004 
.005 
. 004 
K 
0.048 
.015 
.001 
.004 
0.068 
0.405 
.128 
.019 
.037 
0.589 
1.091 
.344 
.082 
.110 
1.627 
2.096 
.659 
.217 
.224 
3.196 
4.188 
1.314 
.609 
. 4 7 7 
tV._*>«x 
N 
0.097 
.020 
.002 
.010 
0.129 
0.818 
.165 
.046 
.103 
1.132 
2.205 
.444 
.204 
.305 
3.158 
4.237 
.851 
.539 
.623 
6.250 
8.466 
1.697 
1.512 
1.328 
I .VOOT. 
15 Branches 
Stem 
Roots 
Complete 
Foliage 
20 Branches 
Stem 
Roots 
Complete 
Foliage 
25 Branches 
Stem 
Roots 
Complete 
Foliage 
30 Branches 
Stem 
Roots 
Complete 
Foliage 
35 Branches 
Stem 
Roots 
Complete 
Tree 
Tree 
Tree 
Tree 
Tree 
2324 
7111 
3625 
17775 
8292 
4071 
16242 
6759 
35364 
12850 
6287 
30821 
10959 
60917 
18381 
8968 
52020 
16264 
95633 
24878 
12108 
80978 
22708 
140672 
1199 
3174 
1503 
7833 
3421 
2092 
7295 
2767 
15575 
5276 
3221 
13913 
4442 
26852 
7515 
4584 
23579 
6540 
42218 
10136 
6176 
36832 
9070 
62214 
.161 
.140 
.212 
0.871 
0.626 
.280 
.321 
.390 
~1.6"l7 
0.965 
.432 
.612 
.626 
2.635 
1.375 
.614 
1.037 
.922 
3.948 
1.855 
.828 
1.621 
1.279 
5.583 
.320 
.473 
.156 
2.233 
2.244 
.559 
1.087 
.288 
4 J 78 
3.461 
.860 
2.073 
.462 
6.846 
4.930 
1.224 
3.513 
.680 
10.347 
6.649 
1.649 
5.488 
.943 
14.729 
.003 
.005 
.003 
0.019 
0.014 
.005 
.011 
.005 
b7)35 
0.022 
.007 
.021 
.008 
0.058 
0.032 
Oil 
.035 
.011 
0.089 
0.043 
.014 
.055 
.015 
0.127 
1 J . J J U 
4.665 
8.378 
4.207 
30.580 
23.298 
8.138 
19.259 
7.746 
58.441 
35.926 
12.531 
36.731 
12.437 
97.625 
51.178 
17.830 
62.249 
18.311 
149.568 
69.026 
24.025 
97.237 
25.396 
215.684 
1.75 1 
.952 
.886 
6.310 
4.755 
3.054 
2.189 
1.632 
1 L630 
7.333 
4.703 
4.174 
2.621 
18.83 1 
10.446 
6.692 
7.074 
3.858 
28.070 
14.089 
9.017 
11.050 
5.351 
39.507 
.564 
.952 
.556 
3.814 
3.045 
.983 
2.189 
1.024 
7.241 
4.695 
1.514 
4.174 
1.643 
12.026 
6.688 
2.154 
7.074 
2.420 
18.336 
9.021 
2.903 
11.050 
3.356 
26.330 
.092 
.136 
.075 
0.442 
0.243 
.161 
.314 
.138 
0.856 
0.375 
.248 
.598 
.222 
1.443 
0.534 
.353 
1.014 
.327 
2.228 
0.720 
.476 
1.584 
.453 
3.233 
.005 
.010 
.005 
0.026 
0.010 
.008 
.022 
.008 
0.048 
0.016 
.013 
.042 
.013 
0.084 
0.023 
.018 
.071 
.020 
0.132 
0.030 
.025 
.110 
.027 
0.192 
.143 
.162 
.260 
0.755 
0.332 
.249 
.372 
.479 
1.432 
0.512 
.383 
.710 
.768 
2.373 
0.729 
.545 
1.203 
1.131 
3.608 
0.983 
.735 
1.878 
1.569 
5.165 
.008 
.016 
.011 
0.068 
0.058 
.015 
.036 
.019 
0.128 
0.090 
.023 
.070 
.031 
0.214 
0.128 
.032 
.118 
.046 
0.324 
0.172 
.043 
.184 
.063 
0.462 
2.878 
1.968 
1.127 
15.173 
16.080 
5.021 
4.523 
2.075 
27.699 
24.795 
7.731 
8.626 
3.331 
44.483 
35.321 
11.001 
14.619 
4.905 
65.846 
47.639 
14.823 
22.836 
6.802 
92.100 
3.718 
4.887 
3.140 
30.341 
32.501 
6.485 
11.235 
5.782 
56.003 
50.117 
9.986 
21.426 
9.283 
90.812 
71.394 
14.209 
36.312 
13.668 
135.583 
96.292 
19.146 
56.721 
18.956 
191.115 
TABLE 7 
WHITE PINE — The Fresh Weight, Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights. 
Height Component 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliage 
7 Branches 
Stem 
Roots 
Complete 
Foliage 
10 Branches S t e m 
R o o t s 
1 f t — i ' - i r 
Tree 
Tree 
Tree 
Tree 
a i r s ^ 
Fresh 
Weight 
5.3 
3.5 
1.4 
2.3 
12.5 
36. 
32. 
35. 
31 . 
134. 
88. 
89. 
154. 
105. 
436. 
159. 
174. 
410. 
235. 
978. 
298. 
356. 
1 158 . 
5 4 9 . 
2 3 6 1 . 
Dry 
Weight 
2.3 
1.5 
.8 
.9 
5.5 
15. 
15. 
IS , 
13. 
61 . 
37. 
42. 
78. 
44. 
201 . 
68. 
84. 
200. 
98. 
450. 
126. 
175. 
5 4 6 . 
2.32. 
1 U 7 1 * . 
Al 
.000 
.000 
.000 
.000 
.000 
.003 
.002 
.001 
.002 
.008 
.006 
.005 
.004 
.007 
.022 
.012 
.009 
.010 
.015 
.047 
.022 
. 019 
.026 
.039 
Mn 
.001 
.000 
.000 
.001 
.001 
.005 
.002 
.001 
.001 
.009 
.013 
.006 
.006 
.002 
.027 
.023 
.011 
.015 
.004 
.053 
.043 
. 023 
.04 1 
m i ' ) 
Mo 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
. 000 
.ooo 
. 0 0 0 
Cu 
.006 
.005 
.001 
.001 
.013 
.041 
.045 
.026 
.011 
.123 
.101 
.128 
.108 
.037 
.374 
.183 
.256 
.278 
.084 
.801 
.341 
.534 
. 758 
. 197 
F 
.004 
.001 
.000 
.000 
.005 
.025 
.008 
.004 
.005 
.042 
.06(1 
.022 
.015 
.018 
.115 
.108 
.044 
.038 
.039 
.229 
.202 
.093 
. 104 
. 0 9 3 
Mg 
.002 
.001 
.000 
.000 
.003 
.016 
.009 
.006 
.005 
.036 
.039 
.025 
.027 
.018 
.109 
.071 
.050 
.070 
.040 
.231 
.133 
.105 
. 191 
. 0 9 5 
.S3.4 
Zn 
.000 
.000 
.000 
.000 
.000 
.001 
.001 
.001 
.000 
.003 
.002 
.003 
.004 
.001 
.010 
.004 
.007 
.009 
.003 
.023 
.008 
.014 
.026 
. 0 0 7 
.O.SS 
Cu 
.000 
.000 
.000 
.000 
.000 
000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
.001 
. 001 
.001 
.<M>4 
Fe 
.000 
.000 
.000 
.000 
.0JO 
.002 
.002 
.01)1 
.003 
.008 
.005 
.004 
.004 
Oi l 
.024 
.009 
.009 
.011 
.026 
.055 
.017 
.018 
.03 1 
.06 1 
. 1 ^ 7 
B 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
.000 
.000 
.000 
.001 
.001 
.001 
.001 
.001 
.004 
.002 
.002 
. 0 0 3 
. 002 
K 
.010 
.003 
.001 
.001 
.015 
.068 
.029 
.020 
.020 
.137 
.166 
.083 
.085 
.067 
.401 
.299 
.166 
.218 
.151 
.834 
.558 
. 347 
. 5 9 5 
. 3 5 5 
« 5 ? 
N 
.024 
.006 
.014 
.002 
.046 
.164 
.063 
.308 
.028 
.563 
.402 
.180 
1.296 
.096 
1.974 
.724 
.361 
3.339 
.216 
4.640 
1.351 
9.109 
. 5 0 8 
1 1 . 7 2 1 
15 
20 
25 
30 
35 
r o n a g e 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Folia ae 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Tree 
Tree 
Tree 
Tree 
Tree 
bllh. 
804. 
3774. 
1440. 
6624. 
1003. 
1433. 
8726. 
2854. 
14016. 
1482. 
2242. 
16719. 
4852. 
25295. 
2040. 
3234. 
28438. 
7486. 
41198. 
2672. 
4406. 
44561. 
10802. 
62441. 
257. 
405. 
1707. 
614. 
2983. 
425. 
733. 
3835. 
1225. 
6218. 
628. 
1162. 
7186, 
2093. 
11069. 
864. 
1693. 
12003. 
3243. 
17803. 
1131. 
2327. 
18521. 
4695. 
26674. 
044 
.044 
.082 
.102 
.272 
.073 
.080 
.184 
.203 
.540 
.108 
.127 
.345 
.348 
.928 
.149 
.185 
.576 
.538 
1.448 
.195 
.254 
.889 
.779 
2.117 
.087 
.053 
.130 
.025 
.295 
.144 
.097 
.291 
.049 
.581 
.213 
.153 
.546 
.084 
.996 
.294 
.223 
.912 
.130 
1.559 
.385 
.307 
1.408 
.188 
2.288 
.001) 
.001 
.001 
.000 
.002 
.001 
.001 
.003 
.000 
.005 
.001 
.002 
.006 
.001 
.010 
.002 
.003 
.010 
.001 
.016 
.002 
.004 
.015 
.002 
.023 
.693 
1 ."•34 
2.373 
.522 
4.822 
1.147 
2.235 
5.331 
1.041 
9.754 
1.695 
3.543 
9.989 
1.779 
17.006 
2.332 
5.163 
16.684 
2.757 
26.936 
3.054 
7.097 
25.744 
3.991 
39.886 
.41 1 
.214 
324 
.246 
1.195 
.680 
388 
.729 
.490 
2.287 
1.004 
.616 
1.365 
.837 
3.822 
1.382 
.897 
2.281 
1.297 
5.857 
1.810 
1.233 
3.519 
1.878 
8.440 
.270 
.243 
.597 
.252 
1.362 
.446 
.440 
1.342 
.502 
2.730 
,659 
.697 
2.515 
.858 
4.729 
.907 
1.016 
4.201 
1.330 
7.454 
1.188 
1.396 
6.482 
1.925 
10.991 
.uie> 
.033 
.080 
.020 
.149 
.027 
.060 
.180 
.039 
.306 
.040 
.095 
.338 
.067 
.540 
.055 
.139 
.564 
.104 
.862 
.072 
.191 
.870 
.150 
1.283 
.inn 
.002 
.003 
.002 
.008 
,002 
,003 
,008 
.004 
.017 
.003 
.005 
.014 
.006 
.028 
.003 
.007 
.024 
.010 
.044 
.005 
.009 
.037 
.014 
.065 
.UJ3 
.042 
.096 
.160 
.333 
.059 
.073 
.215 
.320 
.669 
.087 
.120 
.402 
.546 
1.155 
.119 
.174 
.672 
.846 
1.811 
.156 
.240 
1.037 
1.225 
2.658 
.11113 
.004 
.010 
.005 
.024 
.008 
.008 
.023 
.010 
.019 
.012 
.013 
.043 
.017 
.085 
.016 
.019 
,072 
.026 
.133 
.021 
,026 
.111 
.038 
.196 
i . i J J 
.801 
1.861 
.940 
4.737 
1.878 
1.451 
4.181 
1.875 
9.385 
2.775 
2.3011 
7.833 
3.203 
16.11 1 
3.818 
3.352 
13.083 
4.962 
25.215 
5.000 
4.608 
20.188 
7.184 
36.980 
z./<w 
1.740 
28.508 
1.345 
34.340 
4.545 
3.152 
64.051 
2.683 
74.431 
6.717 
4.966 
120.007 
4.585 
136.305 
9.242 
7.279 
200.450 
7.102 
224.073 
12.105 
10.006 
309.300 
10.283 
341.694 
TABLE 8 
H E M L O C K — The 
Height Componenl 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Comple te 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Fol iage 
7 Branches 
Stem 
Roots 
Complete 
Fol iage 
10 Branches 
Stem 
Roots 
Fresh Weight, Dry Weight 
: 
Tree 
Tree 
Tree 
Tree 
T r e e 
Fresh 
Weight 
9.0 
3.9 
0.3 
3.4 
16.6 
95. 
50. 
14. 
50. 
209. 
285. 
162. 
86. 
176. 
708. 
587. 
352. 
280. 
400. 
1629. 
1263. 
800. 
1 0 4 9 . 
4 0 7 1 . 
Dry 
Weighi 
3.6 
2.2 
0.2 
1.7 
7.7 
39. 
28. 
10. 
24. 
101. 
121. 
91. 
53. 
83. 
348. 
252. 
199. 
163. 
186. 
800. 
551. 
455. 
5 3 6 . 
4 4 0 . 
1 9 8 2 . 
, and Nutr ient 
: Al 
0.001 
.000 
.000 
.000 
0.001 
0.007 
.003 
.001 
.003 
0.014 
0.022 
.011 
.003 
.009 
0.045 
0.046 
.023 
.009 
.020 
0.098 
0.100 
.054 
. 031 
. 047 
0 . 2 3 2 
Mn 
0.003 
.001 
.000 
.000 
0.004 
0.035 
.010 
.002 
.004 
0.049 
0.108 
.032 
.011 
.012 
0.163 
0.226 
.070 
.034 
.027 
0.357 
0.494 
. 1 6 0 
.112 
. 0 6 4 
0 . 8 3 0 
Elements Expressed in G r a m s for 
Mo 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.001 
.000 
.000 
0.002 
0.002 
.001 
. 001 
.ooo 
i> l ) 0 4 
Ca 
0.022 
.009 
.001 
.003 
0.035 
0.239 
.119 
.023 
.042 
0.423 
0.732 
.390 
.127 
.144 
1.393 
0.531 
.852 
.392 
.324 
3.099 
3.346 
1.949 
1.292 
. 7 6 5 
7 . 3 5 2 
P 
0.007 
.001 
.000 
.001 
0.009 
0.082 
.013 
.002 
.010 
0.107 
0.252 
.042 
.011 
.036 
0.341 
0.527 
.092 
.034 
.080 
0.733 
1.152 
.210 
.1 13 
. 1 8 9 
t . 6 6 4 
Mg 
0.004 
.001 
.000 
.000 
0.005 
0.049 
.014 
.002 
.006 
0.071 
0.150 
.047 
.012 
.022 
0.231 
0.313 
.104 
.037 
.048 
0.502 
0.684 
.237 
. 123 
- 1 1 4 
1 . 1 5 8 
the Componenl 
Zn 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.001 
.000 
.001 
0.003 
0.003 
.002 
.001 
.002 
0.008 
0.006 
.005 
.003 
.004 
0.018 
0.012 
.Oil 
.01 1 
-009 
Cu 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.001 
.000 
.001 
0.003 
0.002 
. 0 0 2 
. 002 
OOl 
O.IKI7 
s or Trees of 
Fe 
0.000 
.000 
.000 
.000 
0.000 
0.005 
.004 
.000 
.004 
0.013 
0.017 
.013 
.002 
.012 
0.044 
0.035 
.028 
.008 
.027 
0.098 
0.076 
.065 
. 0 2 5 
. 0 6 3 
Q . 2 2 Q 
B 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.004 
.001 
.000 
.001 
0.006 
0.009 
.002 
.001 
.001 
0.013 
0.020 
.004 
. 0 0 3 
. 0 0 3 
Various Hi 
K 
0.017 
.002 
.000 
.002 
0.021 
0.185 
.025 
.005 
.022 
0.237 
0.567 
.082 
.026 
.075 
0.750 
1.186 
.170 
.081 
.168 
1.614 
2.591 
.410 
. 3 9 6 
sights. 
N 
0.033 
.006 
.000 
.004 
0.043 
0.362 
.081 
.016 
.054 
0.513 
1.110 
.266 
.086 
.186 
1.648 
2.321 
.581 
.264 
.418 
3.584 
5.071 
1 330 
.f^ irTr*. 
x~uuage 
15 Branches 
Stem 
Roots 
Complete 
Foliage 
20 Branches 
Stem 
Roots 
Complete 
Foliage 
25 Branches 
Stem 
Roots 
Complete 
Foliage 
30 Branches 
Stem 
Roots 
Tree 
Tree 
Tree 
Complete Tree 
Foliage 
35 Branches 
Stem 
Roots 
Complete Tree 
J U l / . 
2039. 
4524. 
2586. 
12166. 
5595. 
3959. 
12764. 
5229. 
27547. 
9035. 
6624. 
28534. 
9028. 
53221. 
13364. 
10087. 
55058. 
14106. 
92615. 
18608. 
14394. 
95977. 
20572. 
149551. 
1 :wu. 
1 167. 
2080. 
1165. 
5752. 
2518. 
2275. 
5442. 
2327. 
12562. 
4107. 
3817. 
11476. 
3980. 
23380. 
6124. 
5827. 
21112. 
6170. 
39233. 
8585. 
8332. 
35349. 
8938. 
61204. 
U.Z44 
.138 
.119 
.125 
0.626 
0.458 
.268 
.310 
.249 
1.285 
0.747 
.450 
.654 
.426 
2.277 
1.115 
.688 
1.203 
.660 
3.666 
1.563 
.983 
2.015 
.956 
5.517 
I . Z U I 
.410 
.433 
.169 
2.213 
2.256 
.798 
1.132 
.337 
1.523 
3.680 
1.340 
2.387 
.577 
7.984 
5.487 
2.045 
4.391 
.895 
12.818 
7.692 
2.925 
7.353 
1.296 
19.266 
UAHO 
.003 
.003 
.001 
0.012 
0.010 
.006 
.009 
.003 
0.028 
0.016 
0.11 
.018 
.004 
0.049 
0.024 
.016 
.034 
.007 
0.081 
0.033 
.023 
.057 
.010 
0.123 
5 . 1 3 / 
4.994 
5.013 
2.028 
20.172 
15.286 
9.735 
13.116 
4.049 
42.186 
24.928 
16.337 
27.657 
6.925 
75.847 
37.172 
24.939 
50.881 
10.735 
123.727 
52.113 
35.662 
85.190 
15.551 
188.516 
z.ouz 
.537 
.437 
.501 
4.277 
5.263 
1.046 
1.143 
1.001 
8.453 
8.583 
1.756 
2.410 
1.711 
14.460 
12.799 
2.680 
4.434 
2.653 
22.566 
17.943 
3.833 
7.423 
3.843 
33.042 
l .DOZ 
.607 
.478 
.303 
3.050 
3.123 
1.183 
1.252 
.605 
6.163 
5.092 
1.985 
2.640 
1.035 
10.752 
7.594 
3.030 
4.856 
1.604 
17.084 
10.646 
4.333 
8.130 
2.324 
25.433 
U . U i ^ 
.028 
.042 
.024 
0.123 
0.055 
.055 
.109 
.049 
0.268 
0.090 
.092 
.230 
.084 
0.496 
0.135 
.140 
.422 
.130 
0.827 
0.189 
.200 
.707 
.188 
1.284 
yt.yjvi-t 
.005 
.006 
.003 
0.018 
0.008 
.009 
.016 
.007 
0.040 
0.012 
.015 
.034 
.012 
0.073 
(1.018 
.023 
.063 
.019 
0.123 
0.026 
.033 
.106 
.027 
0.192 
> ' . l O " * 
.166 
.098 
.168 
0.616 
0.345 
.323 
.256 
.335 
1.259 
0.563 
.542 
.539 
.573 
2.217 
0.839 
.827 
.992 
.888 
3.546 
1.176 
1.183 
1.661 
1.287 
5.307 
<l.*J-/VJ 
.011 
.012 
.008 
0.081 
0.093 
.020 
.033 
.016 
0.162 
0.152 
.034 
.069 
.028 
0.283 
0.227 
.052 
.127 
.043 
0.449 
0.318 
.075 
.212 
.063 
0.668 
.*..*«« 1.050 
1.040 
1.049 
9.439 
11.836 
2.047 
2.721 
2.094 
18.698 
19.301 
3.435 
5.738 
3.582 
32.056 
28.783 
5.244 
10.556 
5.552 
50.135 
40.351 
7.499 
17.674 
8.044 
73.568 
3.407 
3.369 
2.610 
21.719 
23.168 
6.642 
8.816 
5.213 
43.839 
37.782 
11.146 
18.591 
8.915 
76.434 
56.340 
17.015 
34.202 
13.819 
121.376 
78.985 
24.330 
57.265 
20.020 
180.600 
TABLE 9 
NORTHERN WHITE CEDAR — The Fresh Weight, Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees 
of Various Heights. 
Height Component 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliage 
7 Branches 
Stem 
Roots 
Complete 
Foliage 
10 Branches 
Stem 
Roots 
— C o m p l . t o 
Tree 
Tree 
Tree 
Tree 
T r e e 
Fresh 
Weight 
13.2 
3.3 
1.8 
3.7 
22.0 
122. 
4 7 . 
4 8 . 
5 5 . 
272. 
344. 
160. 
221. 
193. 
918. 
679. 
359. 
605. 
441 . 
2084. 
1399. 
845. 
17S4. 
1059. 
S O S 7 . 
D r y 
Weigh 
4.9 
1.8 
0.7 
1.9 
9 .3 
4 8 . 
24 . 
2 1 . 
2 6 . 
119. 
138. 
8 2 . 
102. 
87. 
409. 
278. 
182. 
288. 
195. 
943. 
582. 
423. 
861. 
460. 
2 3 2 6 . 
i Al 
0.000 
.000 
.000 
.000 
0.000 
0.004 
.001 
.000 
.003 
0.008 
0.010 
.004 
.002 
.011 
0.027 
0.021 
.010 
.005 
.025 
0.06 1 
0.043 
.023 
.015 
.060 
O 1 4 1 
M n 
0.001 
.000 
.000 
.000 
0.001 
0.013 
.001 
.001 
.002 
0.017 
0.037 
.003 
.003 
.007 
0.050 
0.074 
.007 
.009 
.016 
0.106 
0.154 
.017 
.027 
.038 
° -*
f
^ 
M o 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.001 
.001 
.001 
.001 
0.004 
0.003 
.002 
.002 
.001 
0.008 
0 006 
.00-4 
.005 
.003 I K I I K 
C a 
0.072 
.021 
.005 
.015 
0.113 
0.706 
.278 
.155 
.207 
1.346 
2.034 
.932 
.746 
.706 
4.418 
4.086 
2.070 
2.100 
1.583 
9.839 
8.557 
4.824 
6.287 
3.727 
2 3 . 3 9 5 
P 
0.004 
.000 
.000 
.001 
0.005 
0.043 
.006 
.003 
.007 
0.059 
0.123 
.020 
.012 
.025 
0.180 
0.247 
.045 
.035 
.057 
0.384 
0.5 18 
.106 
.103 
.133 
0 . 8 6 0 
M g 
0.005 
.001 
.000 
.001 
0.007 
0.051 
.011 
.006 
.000 
0.077 
0.148 
.037 
.029 
.03 1 
0.245 
0.297 
.082 
.081 
.070 
(15 30 
0.623 
.190 
.241 
.166 
1 2 3 0 
Z n 
0.000 
.000 
.000 
.000 
0.000 
0.002 
.001 
.01)0 
.000 
0.003 
0.006 
.002 
.001 
.001 
0.010 
0.012 
.004 
.003 
.003 
0.022 
0.026 
.010 
.009 
.006 
" • ' " ' 
C u 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.001 
.001 
0.003 
0.001 
.001 
.003 
.002 
0 . 0 0 7 
F e 
0.001 
.000 
.000 
.000 
0.001 
0.006 
.00 : 
.001 
.004 
0.013 
0.019 
.008 
.004 
.015 
0.046 
0.037 
.017 
.013 
.033 
0.100 
0.078 
.039 
.03 8 
.077 ( 1 . 2 3 2 
B 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.002 
.001 
.001 
.001 
0.005 
0.004 
.001 
.002 
.001 
0.008 
0.007 
.003 
.005 
.003 
0 0 1 s 
K 
0.010 
.001 
.000 
.001 
0.012 
0.101 
O i l 
.004 
.014 
0.130 
0.291 
.038 
.021 
.048 
0.398 
0.584 
.085 
.060 
.108 
0.837 
1 -)">-> 
. 1 9 9 
.*>s 1 
1 "«>.s 
N 
0.041 
.004 
.001 
.003 
0.049 
0.398 
.058 
.032 
.043 
0.531 
1.149 
.196 
.153 
.148 
1.646 
2.307 
.436 
.431 
.332 
3.506 
4.831 
1.016 
7.S»2 1 
15 
20 
25 
30 
35 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Foliage 
Branches 
Stem 
Roots 
Complete 
Tree 
Tree 
Tree 
Tree 
Tree 
2240. 
5885. 
2866. 
14173. 
5701. 
4472. 
13892. 
5809, 
29874, 
8959. 
7647. 
27046, 
10048. 
53700. 
12964. 
11852. 
46613. 
15722. 
87151. 
17717. 
17168. 
73858. 
22955. 
131698. 
1107. 
2995. 
1218. 
6669. 
2448, 
2190. 
7254. 
2429, 
14321. 
3888. 
3717. 
14404. 
4149. 
26158. 
5674. 
5728. 
25230, 
6426. 
43058. 
7810. 
8255. 
40526. 
9304. 
65895. 
,06(1 
,05 1 
.158 
0.369 
0.18 1 
.118 
.123 
.316 
0.738 
0.288 
.201 
.245 
.539 
1.273 
0.420 
,309 
,429 
.835 
1.993 
0.578 
.446 
.689 
1.210 
2.923 
.043 
.093 
.100 
0.593 
0.649 
.085 
.225 
. 1 99 
1.158 
1.030 
.145 
.447 
.340 
1.962 
1.504 
.223 
,782 
.527 
3.036 
2.070 
.3">2 
1.256 
.763 
4.411 
.010 
.017 
.008 
0.049 
0.026 
.020 
.041 
.015 
2.102 
0.041 
.033 
.081 
.026 
0.181 
11.06(1 
.052 
.141 
.040 
0.293 
11.083 
.074 
.227 
.058 
0.442 
12.618 
21.867 
9.862 
64.175 
35.993 
24.963 
52.952 
19.671 
133.579 
57.158 
42.375 
105.151 
33.607 
238.291 
83,405 
65.296 
184.170 
52.057 
384.937 
114.801 
94.113 
295.838 
75.363 
580.115 
.277 
.359 
.353 
2.189 
2.179 
.547 
.87(1 
,704 
4.300 
3.461 
.929 
1.729 
1.203 
7.322 
5.050 
1.432 
3.028 
1.864 
11.374 
6.951 
2.064 
4.863 
2.698 
.498 
.839 
.438 
3.218 
2,620 
.985 
2.031 
.874 
6.51(1 
4.161 
1.673 
4.033 
1.494 
1 1.361 
6.071 
2.577 
7.064 
2.314 
18.026 
8.356 
3.715 
11.347 
3.349 
.025 
.030 
.017 
0.131 
0.108 
,050 
.073 
.034 
0.265 
0.171 
.085 
.144 
.058 
0.458 
0.250 
.132 
.252 
.090 
0.724 
0.344 
.190 
.405 
.130 
.003 
,009 
.006 
0,021 
0.005 
.005 
.022 
.012 
0.044 
0.008 
.009 
.045 
.020 
0.082 
0.011 
.014 
.078 
.03 1 
0.134 
0.016 
,020 
.126 
.045 
,102 
.132 
.205 
0.620 
0.328 
.201 
.319 
.408 
1.256 
0.521 
.342 
.634 
.697 
2.194 
0.760 
.527 
1.110 
1.080 
3.477 
1.046 
.760 
1.783 
1.563 
.008 
,017 
.009 
0.051 
0.031 
.015 
.042 
.017 
0.105 
0.050 
,026 
.084 
.029 
0.189 
0.073 
,040 
.146 
.046 
0.305 
0.100 
.058 
.235 
.066 
.520 
.629 
.670 
4.652 
5.142 
1.029 
1.523 
1.336 
9.030 
8.165 
1.747 
3.025 
2.282 
15.222 
11.915 
2.692 
5.298 
3.535 
23.440 
16.400 
3.880 
8.51(1 
5.117 
2.657 
4.493 
2.070 
20.415 
20.323 
5.225 
10.881 
4.129 
40.558 
32.273 
8.921 
21.606 
7.053 
69.853 
47.093 
13.747 
37.845 
10.925 
109.610 
64.820 
19.813 
60.789 
15.817 
16.567 26.767 1.069 0.207 5.152 0.459 33.907 161.239 
TABLE 10 
WHITE BIRCH — The Fresh Weight, Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights. 
Height Component 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
3 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
5 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
7 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
10 Branches 
S t e m 
R o o t - . 
C
- " " ° ' » " • • - - - -
Fresh 
Weight 
3.7 
1.4 
0.9 
1.2 
7.2 
34. 
17. 
23. 
17. 
91 . 
93. 
56. 
99. 
60. 
308. 
183. 
123. 
260. 
136. 
702. 
374. 
280. 
7 3 ( 1 . 
3 2 3 . 
I 7 U 7 . 
Dry 
Weight Al 
1.(1 
0.8 
0.8 
0.8 
3.4 
10. 
10. 
16. 
11. 
47. 
30. 
33. 
67. 
35. 
165. 
61. 
72. 
167. 
78. 
378. 
130. 
161 
4 4 3 . 
1 8 3 
v i 1. 
0.00(1 
.000 
.000 
.000 
0.000 
0.00] 
.000 
.00(1 
.002 
0.003 
0.003 
.001 
.002 
.006 
0.012 
0.006 
.002 
.004 
.014 
0.026 
0.012 
.005 
m i l 
. 0 3 3 
Mn 
0.001 
.000 
.000 
.000 
0.001 
0.011 
.003 
.002 
.001 
0.017 
0.032 
.008 
.007 
.003 
0 050 
0.065 
.017 
.017 
.007 
0.106 
(1.139 
.039 
. 0 4 4 
. 0 l 5 
Mo 
.000 
.000 
.000 
.000 
.000 
.00(1 
.000 
.000 
.000 
.00(1 
.000 
.000 
.00(1 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
.000 
.001 
.OOC1 
Ca 
0.006 
.003 
.002 
.002 
0.013 
0.059 
.03 1 
.032 
.030 
0.152 
0.174 
.099 
.13(1 
.100 
0.503 
0.354 
.212 
.327 
.223 
1.116 
0.753 
.478 
.869 
. 5 2 0 
P 
0.002 
.000 
.000 
.000 
0.002 
0.021 
.005 
.004 
.006 
0.036 
0.060 
.015 
.016 
.020 
0.111 
0.123 
.033 
.04(1 
.045 
0.241 
0.262 
.074 
. 106 
. 1 0 4 
MS 
0.002 
.001 
.00(1 
.000 
0.003 
0.018 
.008 
.004 
.003 
0.033 
0.053 
.024 
.016 
.012 
0.105 
0.109 
.052 
.040 
.026 
0.227 
0.23 1 
.116 
. 1 0 6 
.061) 
Zn 
0.000 
0.000 
.000 
.000 
0.000 
0.001 
.001 
.001 
.001 
0.004 
0.003 
.003 
.006 
.003 
0.015 
0.006 
.007 
.014 
.007 
0.034 
0.013 
. 0 1 5 
. 0 3 8 
. 0 1 5 
I I I I M 1 
Cu 
0.000 
0.000 
.000 
.000 
0.000 
0.000 
.000 
.00(1 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.001 
.000 
. 0 0 1 
. 0 0 0 
Fe 
o.ono 
0.000 
.000 
.000 
0.000 
0.002 
.001 
.001 
.003 
0.007 
0.006 
.002 
.003 
.009 
0.020 
0.012 
.004 
.007 
.019 
0.042 
(UP5 
.009 
.018 
. 0 4 5 
B 
0.00(1 
.000 
.00(1 
.000 
0.000 
0.00(1 
.000 
.000 
.000 
0.000 
0.001 
.000 
.000 
.000 
0.001 
0.002 
.001 
.001 
.001 
0.005 
0.004 
.001 
.003 
. 0 0 2 
0 . 0 1 <l 
K 
0.007 
.001 
.001 
.001 
0.010 
0.072 
.013 
.018 
.014 
0.117 
0.213 
.040 
.073 
.046 
0.372 
0.433 
0.086 
.184 
.102 
0.805 
0.921 
. 194 
.488 
. 2 3 7 
N 
0.016 
004 
.002 
.002 
0.024 
0.164 
.045 
.038 
.029 
0.276 
0.485 
.143 
.155 
.096 
0.879 
0.988 
.308 
.389 
.214 
1.899 
2 103 
1.033 
. 5 0 0 
15 Branches 
Stem 
Roots 
Complete 
Foliage 
20 Branches 
Stem 
Roots 
Complete 
Foliaae 
25 Branches 
Stem 
Roots 
Complete 
Foliaae 
30 Branches 
Stem 
Roots 
Complete 
Foliage 
35 Branches 
Stem 
Roots 
Complete 
Tree 
Ti ee 
Tree 
Tree 
Tree 
7 U 
2359 
867 
4782 
1498 
1389 
5421 
1745 
10053 
2343 
2326 
10336 
3002 
18007 
3376 
3545 
17513 
4677 
29111 
4598 
5062 
27352 
6803 
43815 
406 
1346 
478 
2536 
563 
782 
2954 
947 
5251 
902 
1300 
5451 
1609 
9262 
1328 
1968 
8981 
2481 
14758 
1840 
2795 
13698 
3579 
21912 
.014 
.031 
.086 
0.160 
0.05 3 
.027 
.068 
.170 
0.318 
0.085 
.044 
.125 
.290 
0.544 
0.125 
.067 
.207 
.447 
0.846 
0.173 
.095 
.315 
.644 
1.227 
.099 
.135 
.040 
0.602 
0.603 
.190 
.296 
.080 
1.169 
0.968 
.316 
.545 
.135 
1.964 
1.423 
.478 
.898 
.208 
3.007 
1.972 
.679 
1.370 
.301 
4.322 
.001 
.002 
.001 
.005 
.003 
.002 
.004 
.001 
.010 
.004 
.003 
.008 
.002 
0.17 
.006 
.005 
.013 
.004 
.028 
.009 
.006 
.019 
.005 
.039 
1 . / /n 
1.203 
2.637 
1.363 
6.979 
3.264 
2.315 
5.799 
2.699 
14.077 
5.235 
3.847 
10.684 
4.586 
24.352 
7.701) 
5.826 
17.603 
7.072 
38.201 
10.670 
8.275 
26.849 
10.199 
55.993 
l l . O l f t 
.187 
.323 
.273 
1.401 
1.137 
.36(1 
.710 
.540 
2 747 
1.823 
.598 
1.308 
.917 
4.646 
2.682 
.905 
2.155 
1.414 
7.156 
3.716 
1.286 
3.288 
2.040 
10.330 
->93 
.323 
.158 
1.3 19 
1.002 
.563 
.710 
.313 
2.588 
1.607 
.936 
1.308 
.531 
4.382 
2.363 
1.417 
2.155 
.819 
6.754 
3.275 
2.013 
3.288 
1.181 
9.757 
1 1 . ( M i l 
.039 
.114 
.040 
0.223 
0.055 
.074 
.251 
.080 
0.460 
0.088 
.123 
.463 
.135 
0.809 
0.129 
.187 
.763 
.208 
1.287 
0.178 
.266 
1.164 
.301 
1.909 
u.uv; i 
.001 
.003 
.001 
0.006 
0.002 
.002 
.066 
.0112 
0.012 
11.004 
.004 
.01 1 
.003 
0.022 
(1.005 
.006 
.018 
.005 
0.034 
0.007 
.008 
.027 
.007 
0.049 
l l . V J O U 
.022 
.055 
.1 18 
0.255 
0.1 10 
.042 
.121 
.233 
0.506 
0.177 
.07(1 
.223 
.396 
0.866 
0 26(1 
.106 
.368 
.610 
1.344 
0.361 
.151 
.562 
.880 
1.954 
1 1 . V 1 1 \ J 
.003 
.008 
.004 
0.025 
0.019 
.006 
.018 
.009 
0.052 
0.031 
.010 
.033 
.014 
0.088 
0.045 
.016 
.054 
.022 
0.137 
0.063 
.022 
.082 
.032 
0.199 
.488 
1.480 
.622 
4.764 
3.996 
.938 
3.254 
1.231 
9.419 
6,408 
1.560 
5.996 
2.092 
16.056 
9.426 
2.362 
9.879 
3.226 
24.893 
13.062 
3.355 
15.068 
4.652 
36.137 
1.747 
3.135 
1.310 
11.152 
9.118 
3.363 
6.894 
2.595 
21.970 
14.621 
5.589 
12.701 
4.409 
37.320 
21.506 
8.463 
20.926 
6.799 
57.694 
29.803 
12.021 
31.917 
9.806 
83.547 
Height Componen t 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliage 
7 Branches 
Stem 
Roots 
Complete 
Foliage 
10 Branches 
Stem 
R o o t s 
C o m p l e t e 
Tree 
Tree 
Tree 
Tree 
T r t c 
Fresh 
Weight 
2.1 
0.4 
0.8 
1.2 
4.5 
17.7 
6.3 
18.2 
18.4 
60.6 
47. 
24. 
78. 
65 . 
214. 
80. 
57. 
202. 
150. 
499. 
178. 
144. 
556. 
3 5 2 . 
1 2 4 0 . 
Dry 
Weight 
0.8 
0.2 
0.4 
0.5 
2.0 
6.7 
3.5 
10.3 
9.0 
29.5 
18. 
13. 
44. 
32. 
107. 
34. 
31. 
115. 
75. 
255. 
6 7 . 
7 8 . 
316. 
1 8 3 . 
6 4 4 . 
Al 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
.001 
.001 
.000 
.000 
.005 
.006 
.001 
.001 
.001 
.012 
.015 
.002 
.002 
.003 
. 028 
- l>3^ 
Mn 
.001 
.000 
.000 
.000 
.001 
.005 
.001 
.002 
.001 
.009 
.013 
.004 
.009 
.005 
.031 
.024 
.010 
.023 
.011 
.068 
.049 
.024 
.065 
.028 
. 1 6 6 
Mo 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
. O O l 
O H 2 
Ca 
.005 
.001 
.002 
.003 
.011 
.043 
.024 
.052 
.052 
.171 
.116 
.090 
.220 
.185 
.611 
.221 
.213 
.573 
.429 
1.436 
.439 
.535 
1.578 
1.044 
3 . 5 9 6 
P 
.002 
.000 
.000 
.001 
.003 
.015 
.002 
.004 
.010 
.031 
.039 
.007 
.018 
.034 
.098 
.074 
.016 
.046 
.080 
.216 
.147 
.040 
.126 
. 194 
.50-7 
Mg 
.001 
.000 
.000 
.000 
.001 
.012 
.002 
.004 
.005 
.023 
.031 
.006 
.017 
.018 
.072 
.059 
.015 
.044 
.041 
.159 
.1 17 
.039 
.120 
- l O l 
3 7 7 
Zn 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
.000 
.001 
.001 
.003 
.001 
.001 
.003 
.002 
.007 
.002 
.003 
.009 
.O05 
- O I 9 
Cu 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.001 
. O O l 
. 0 ( 1 2 
Fe 
.000 
.000 
.000 
.000 
.000 
.001 
.000 
.000 
.002 
.003 
.002 
.001 
.002 
.007 
.012 
.004 
.001 
.004 
.017 
.026 
.007 
.003 
.012 
. (14 1 
.Of*:* 
B 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.1X10 
.000 
.001 
.000 
.000 
.000 
.001 
.001 
.000 
.001 
.001 
.003 
.002 
.001 
.003 
-OOW 
K 
.006 
.000 
.001 
.001 
.008 
.049 
.006 
.017 
.021 
.093 
.130 
.022 
.070 
.075 
.297 
.248 
.053 
.183 
.173 
.657 
.493 
.132 
1 . 5 5 1 
N 
.012 
.001 
.001 
.002 
.006 
.101 
.015 
.026 
.025 
.167 
.269 
.054 
.112 
.089 
.524 
.513 
.129 
.291 
.207 
1.140 
1.019 
3 2 3 
2 . 6 4 8 
TABLE 11 
RED MAPLE — The Fresh Weight, Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights. 
r o n a g e 
15 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
20 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
25 Blanches 
Stem 
Roots 
Complete Tree 
Foliage 
30 Branches 
Stem 
Roots 
Complete Tree 
Foliage 
35 Branches 
Stem 
Roots 
Complete Tree 
38S. 
-411. 
1761. 
985. 
3545. 
673. 
866. 
3988. 
2007. 
7534. 
1032. 
1545. 
7517. 
3486. 
13570. 
1464. 
2479. 
12618. 
5471 . 
22033. 
1967. 
3698. 
19554. 
8010. 
33229. 
147. 
221. 
999. 
504. 
1871. 
256. 
462. 
2263. 
1034. 
4015, 
393. 
822. 
4266. 
1805. 
7286. 
558. 
1315. 
7163. 
2845. 
11881. 
751 . 
1956. 
11100. 
4181 . 
17988. 
.005 
.005 
.010 
.078 
.098 
.008 
Oil 
.023 
.159 
.201 
.013 
.019 
.043 
.278 
.353 
.018 
,030 
.072 
.438 
.558 
.025 
.045 
.111 
.644 
.825 
.106 
.068 
.205 
.077 
.456 
,184 
,143 
.464 
.157 
.948 
.283 
.255 
,875 
.274 
1.687 
.402 
.408 
1.468 
.433 
2.711 
.541 
.606 
2.276 
.636 
4.059 
.001 
.001 
.003 
.002 
.007 
.001 
.002 
.008 
.004 
.01 5 
.002 
.004 
,015 
.006 
.027 
.002 
.006 
.024 
.010 
.042 
.003 
.009 
.038 
.015 
.065 
.956 
1.520 
4.996 
2.874 
10.346 
1.663 
3.191 
1 1.315 
5.893 
22.062 
2.554 
5.671 
21.333 
10.288 
39.846 
3.627 
9.072 
35.814 
16.219 
64.732 
4.879 
13.497 
55.501 
23.832 
97.709 
.321 
.115 
.400 
.534 
1.370 
.558 
.240 
.905 
1.096 
2.799 
.857 
.427 
1.707 
1.913 
4.904 
1.217 
.684 
2.865 
3.016 
7.782 
1.636 
1.017 
4.440 
4.432 
11.525 
.255 
.11(1 
,380 
.277 
1.022 
.443 
.231 
.860 
.569 
2.103 
,68(1 
41 1 
1.621 
.993 
3.705 
.965 
.657 
2.722 
1.565 
5.909 
1.299 
.978 
4.218 
2.300 
8.795 
.005 
.007 
.029 
.015 
.056 
.008 
.015 
.066 
.030 
119 
.013 
.027 
.124 
.052 
.216 
.018 
.043 
.208 
.083 
.352 
.025 
.065 
.322 
.121 
.533 
.001 
.001 
.003 
.002 
.007 
.002 
.002 
.007 
.004 
.015 
.002 
.003 
.013 
.007 
.025 
.003 
.005 
.021 
.011 
.040 
.005 
.008 
.033 
.017 
.063 
.015 
.009 
.037 
.114 
.175 
.027 
.019 
.084 
.234 
.364 
041 
.035 
.158 
.408 
.642 
.059 
.055 
.265 
.643 
1.022 
.079 
.082 
.411 
.945 
1.517 
.005 
.003 
.008 
.006 
.022 
.009 
.006 
.018 
.011 
.044 
.013 
.010 
.034 
.020 
.077 
.019 
.016 
.057 
.031 
.123 
.026 
.023 
.089 
.046 
.184 
1.074 
.375 
1.599 
1.160 
4.208 
1.868 
.786 
3.621 
2.378 
8.653 
2.869 
1.397 
6.826 
4.151 
15.243 
4.074 
2.235 
11.461 
6.544 
24.314 
5.479 
3.325 
17.760 
9.617 
36.181 
..ILL 
.919 
2.538 
1.386 
7.065 
3.864 
1.928 
5.748 
2.843 
14.383 
5.934 
3.427 
10.837 
4.963 
25.161 
8.426 
5.483 
18.194 
7.825 
39.928 
11.334 
8.157 
28.194 
11.498 
59.183 
ASPEN 
TABLE 12 
The Fresh Weight. Dry Weight, and Nutrient Elements Expressed in Grams for the Components of Trees of Various Heights. 
Height Component 
(feet) 
Foliage 
1 Branches 
Stem 
Roots 
Complete 
Foliage 
3 Branches 
Stem 
Roots 
Complete 
Foliage 
5 Branches 
Stem 
Roots 
Complete 
Foliage 
7 Branches 
Stem 
Roots 
Complete 
Foliage 
10 Branches 
Stem 
Tree 
Tree 
Tree 
Tree 
T ™ 
Fresh 
Weight 
0 . 8 
0 . 1 
0 . 2 
0 . 7 
1 .8 
10.3 
2 . 3 
9 . 1 
13 .3 
3 5 . 0 
3 4 . 
1 1 . 
5 1 . 
5 3 . 
1 4 9 . 
7 4 . 
3 2 . 
158 . 
1 3 2 . 
3 9 6 . 
1 6 9 . 
9 9 . 
5 2 4 . 
1 1 3K 
Dry 
Weight 
0 . 3 
0 . 0 
0 . 1 
0 . 3 
0 . 7 
4 . 3 
1.3 
5 . 0 
5 . 4 
16.0 
1 4 . 
6 . 
2 7 . 
->-> 
7 0 . 
3 2 . 
1 8 . 
8 3 . 
5 6 . 
1 8 9 . 
7 4 . 
5 5 . 
2 7 4 . 
Al 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
.000 
.000 
.001 
0.001 
0.001 
.000 
.001 
.004 
0.006 
0.003 
.000 
.002 
. 0 1 0 
0 . 0 1 5 
0 . 0 0 6 
. 0 0 1 
. 007 
.027 
Mn 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 
.000 
.000 
.000 
0.002 
0.006 
. 000 
. 001 
. 0 0 1 
0 . 0 0 8 
0 . 0 1 2 
.001 
. 003 
. 0 0 3 
. 0 1 9 
0 . 0 2 8 
. 003 
.011 
.007 
Mo 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
.000 
0.000 
0.000 
.000 
.000 
. 0 0 0 
0 . 0 0 0 
0 .001 
.000 
.00 1 
.OOl 
Ca 
0 . 0 0 4 
0 . 0 0 0 
0 .001 
0 . 0 0 2 
0 . 0 0 7 
0 . 0 4 8 
. 0 0 9 
. 026 
. 0 3 2 
0 . 1 1 5 
0 . 1 6 0 
. 047 
. 1 4 4 
. 1 2 9 
0 . 4 8 0 
0 . 3 5 3 
. 1 3 5 
. 4 4 2 
. 3 2 6 
1.256 
0 . 8 1 6 
4 1 5 
1.452 
.8fty 
P 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 7 
.001 
.001 
. 0 0 7 
0 . 0 1 6 
0 . 0 2 2 
. 0 0 3 
. 007 
. 0 2 7 
0 . 0 5 9 
0 . 0 4 8 
. 0 1 0 
. 0 2 0 
.067 
0 . 1 4 5 
0 . 1 1 2 
. 0 3 0 
06ft 
. I S O 
Mg 
0.001 
0.000 
0.000 
0.000 
0.001 
0.009 
.001 
.002 
.004 
0.016 
0.031 
.004 
. 011 
. 0 1 6 
0 . 0 6 2 
0 . 0 6 7 
. 012 
. 034 
. 0 3 9 
0 . 1 5 2 
0 . 1 5 6 
.037 
. 112 
. I()5 
!».-4 1 <1 
Zn 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
o.ooo 
0.00(1 
. 000 
. 000 
. 0 0 0 
0 . 0 0 0 
0 .001 
.001 
. 0 0 2 
. 002 
0 . 0 0 6 
0 . 0 0 3 
.002 
. 006 
. 0 0 4 
0 . 0 1 5 
0 . 0 0 7 
.005 
. 0 ' ] 
.1110 
Cu 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
.000 
.000 
.000 
0 . 0 0 0 
0 . 0 0 0 
. 0 0 0 
. 0 0 0 
. 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
. 0 0 0 
. 000 
. 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 0 0 
. 00 1 
ooo 
1 ) C M ) 1 
Fe 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
.000 
.000 
.002 
0.003 
0.002 
.000 
. 001 
. 0 0 6 
0 . 0 0 9 
0 . 0 0 5 
. 0 0 1 
. 004 
. 0 1 6 
0 . 0 2 6 
0 . 0 1 0 
.002 
. 0 1 " ' 
. 0 4 3 
B 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
.000 
,000 
. 0 0 0 
0 . 0 0 0 
0 . 0 0 0 
.000 
. 0 0 0 
. 0 0 0 
0 . 0 0 0 
0 .001 
.000 
.001 
. 001 
0 . 0 0 3 
0 . 0 0 ' 
.001 
. O O ' 
. 0 0 2 
K 
0 . 0 0 3 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 1 
0 . 0 0 4 
0 . 0 3 5 
.003 
.006 
.015 
0 . 0 5 9 
0 .117 
.013 
.035 
. 0 6 0 
0 . 2 2 5 
0 .257 
.038 
.108 
. 1 5 2 
0 . 5 5 5 
0 . 5 9 6 
. 116 
.4(15 
N 
0 . 0 0 6 
0 . 0 0 0 
0 . 0 0 0 
0 . 0 0 1 
0 . 0 0 7 
0 . 0 7 8 
.005 
. 013 
.017 
0 . 1 1 3 
0 .261 
. 026 
.073 
. 069 
0 . 4 2 9 
0 . 5 7 5 
. 076 
.223 
. 1 7 4 
1.048 
1.331 
2 3 4 
. 4 6 5 
F o l i a g e 
15 B r a n c h e s 
S t e m 
R o o t s 
C o m p l e t e T r e e 
F o l i a re 
20 B r a n c h e s 
S t e m 
R o o t s 
C o m p l e t e l i c e 
H o l i a s e 
25 B r a n c h e s 
S t e m 
R o o t s 
C o m p l e t e 1 ree 
F o l i a c c 
30 B r a n c h e s 
S t e m 
R o o t s 
C o m p l e t e T r e e 
F o l i a g e 
35 B r a n c h e s 
S t e m 
R o o t s 
C o m p l e t e T r e e 
4 3 6 
3S2 
2 0 5 1 
1036 
3 8 7 5 
851 
S65 
5 3 9 8 
2 2 5 7 
9 3 7 2 
1431 
1740 
11435 
4 1 3 0 
1 8 7 3 6 
2 1 8 8 
3 0 7 9 
2 1 1 1 4 
6 7 6 5 
3 3 1 4 6 
3 1 3 2 
4 9 8 8 
3 5 4 6 1 
1 0 2 6 9 
5 3 8 5 0 
191 
148 
1058 
4 5 8 
1905 
375 
4 9 0 
2 7 6 1 
1011 
4 6 3 7 
6 3 5 
4 8 7 
5 8 1 0 
1869 
9 3 0 1 
9 7 4 
1751 
10671 
3 0 8 8 
1 6 4 8 4 
1 4 0 0 
2 8 4 4 
1 7 8 3 9 
4 7 2 2 
2 6 8 0 5 
0 . 0 1 7 
0 . 0 0 5 
.025 
.081 
0 . 1 2 8 
0 . 0 3 3 
. 013 
. 066 
.18(1 
0 . 2 9 2 
0 . 0 S 6 
.027 
. 1 39 
. 3 3 3 
0 . 5 5 5 
0 . 0 8 6 
.047 
. 2 5 6 
. 5 5 0 
0 . 9 3 9 
0 . 1 2 3 
. 077 
. 4 2 8 
. 8 4 0 
1 .468 
11 0 7 3 
.012 
.042 
.021 
0 . 1 4 8 
0 . 1 4 4 
.029 
.1 1(1 
.047 
D.330 
0 . 2 4 4 
.059 
.232 
. 0 8 6 
0 .621 
0 . 3 7 4 
.105 
.427 
. 1 4 2 
1.048 
0 . 5 3 8 
.171 
. 7 1 4 
. 2 1 7 
1.640 
11.(HP 
.001 
.004 
(102 
0 . 0 0 9 
11.003 
.003 
.010 
. 004 
0 . 0 2 0 
0 . 0 0 5 
.005 
.022 
. 007 
0 . 0 3 9 
0 . 0 0 8 
.01(1 
.041 
. 0 1 2 
0 .07 1 
0 .011 
. 0 1 6 
. 0 6 8 
. 0 1 8 
0 . 1 1 3 
2.1 18 
1.486 
5 .609 
2 . 655 
11 .868 
4 . 1 6 7 
3 67 1 
14.635 
5 . 8 6 4 
2 8 . 3 3 7 
7 . 0 4 4 
7 . 4 0 5 
3 0 . 7 9 5 
10 .841 
5 6 . 0 8 5 
1 0 . 8 1 5 
13 .136 
56 5 5 4 
1 7 . 9 1 2 
9 8 . 4 1 7 
15 .542 
2 1 . 3 2 7 
9 4 . 5 4 8 
2 7 3 8 5 
1 5 8 . 8 0 2 
0,">9() 
. 109 
. 254 
5 4 9 
1 202 
0 .571 
.269 
.66 3 
1.213 
2 . 7 1 6 
0 . 9 6 5 
.543 
1.395 
2 . 2 4 3 
5 .146 
1.481 
.963 
2 .561 
3 . 7 0 6 
8 . 7 1 1 
2 . 1 2 8 
1.564 
4 .281 
5 . 6 6 6 
1 3 . 6 3 9 
0 . 4 0 5 
.131 
. 434 
. 320 
1.290 
0 . 7 9 6 
323 
1.132 
. 7 0 8 
2 . 9 5 9 
1.345 
. 652 
2 .382 
1.308 
5 . 6 8 7 
2 . 0 6 6 
1.156 
4 . 3 7 5 
2 . 1 6 2 
9 . 7 5 9 
2 . 9 6 8 
1.877 
7 . 3 1 4 
3 . 3 0 5 
1 5 . 4 6 4 
11.019 
.017 
. 080 
.032 
0 . 1 4 8 
0 . 0 3 8 
.041 
. 210 
.071 
0 . 3 6 0 
0 . 0 6 3 
. 083 
. 4 4 2 
.131 
0 . 7 1 9 
0 .097 
.147 
.811 
. 2 1 6 
1.271 
0 . 1 4 0 
. 239 
1.356 
. 3 3 1 
2 . 0 6 6 
(1.001 
.001 
0 0 4 
.001 
0 .007 
0 . 0 0 2 
. 002 
O i l 
.003 
0 . 0 1 8 
0 .003 
.005 
.023 
. 0 0 6 
0 . 0 3 7 
11.005 
. 009 
.043 
. 0 0 9 
0 . 0 6 6 
0 .007 
. 014 
. 071 
. 0 1 4 
0 . 1 0 6 
0 .027 
.008 
.047 
. 1 3 0 
0 . 2 1 2 
0 . 0 5 3 
0 2 0 
. 122 
. 2 8 8 
0 . 4 8 3 
0 . 0 9 0 
. 040 
. 256 
. 533 
0 . 9 1 9 
0 . 1 3 8 
.072 
. 470 
. 8 8 0 
1.560 
0 . 1 9 9 
.117 
.785 
1.346 
2 . 4 4 7 
0 0 0 6 
. 0 0 2 
. 0 0 8 
.007 
0 . 0 2 3 
0 . 0 1 2 
.005 
.022 
. 016 
0 . 0 5 5 
0 . 0 2 0 
. 010 
. 046 
. 0 3 0 
0 . 1 0 6 
0 . 0 3 0 
. 0 1 8 
.085 
. 0 4 9 
0 . 1 8 2 
0 .043 
.028 
.143 
. 0 7 6 
0 2 9 0 
. . 5 4 6 
. 416 
1.376 
1.236 
4 . 5 7 4 
3 .041 
1.028 
3 . 5 9 0 
2.73(1 
1 0 . 3 7 9 
5 . 1 4 0 
2 . 0 7 3 
7 . 5 5 4 
5 .047 
1 9 . 8 1 4 
7 . 8 9 2 
3 . 6 7 8 
1 3 . 8 7 2 
8 . 3 3 8 
3 3 . 7 8 0 
1 1 . 3 4 2 
5 .972 
2 3 . 1 9 1 
1 2 . 7 4 8 
5 3 . 2 5 3 
3.43-1 
. 8 3 6 
2 . 8 2 6 
1.419 
8 . 5 3 5 
6 . 7 9 5 
2 . 0 6 6 
7 . 3 7 3 
3 .134 
1 9 . 3 6 8 
11 4 8 6 
4 . 1 6 6 
15 .514 
5 .795 
3 6 . 9 6 1 
1 7 . 6 3 6 
7 . 3 9 1 
2 8 . 4 9 0 
9 .57 4 
6 3 . 0 9 1 
2 5 . 3 4 3 
1 2 . 0 0 0 
4 7 . 6 3 1 
14 .637 
9 9 . 6 1 1 
TABLE 13 
Production of Tree Components Per Acre Per Year by Species in Terms of Height Classes 
Red Spruce Balsam Fir 
Height 
Above 
G r o u n d 
10 
20 
30 
40 
10 
20 
30 
4 0 
Age 
32 
46 
57 
67 
18 
21 
24 
2 7 
Trees 
per 
Acre 
1147 
650 
585 
530 
1285 
Kilograms 
Com-
ponent 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Dry Wgt. 
Per Acre 
873 
505 
969 
620 
1527 
1029 
3583 
1546 
1975 
1398 
5899 
2241 
3842 
3016 
25400 
5565 
Hemlock 
Foliage 
Branches 
Stem 
Roots 
360 Foliage 
200 
1 4 0 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage B l a n c h e s 
S t e m 
708 
585 
689 
565 
907 
820 
1961 
838 
1224 
1165 
4222 
1234 
1610 
1596 
7 7 2 8 
1 7 0 8 
G r o w t h During 
Years Required 
to G r o w 10 ft. 
505 
969 
620 
524 
2614 
926 
469 
2316 
695 
1618 
19501 
3324 
585 
689 
565 
235 
1272 
273 
345 
2261 
396 
4 3 1 
3 5 0 6 
4-7-1 
Kilogram Growth 
Per Acre Per Yr. 
During 10 ft. 
Period 
15.8 
30.3 
19.4 
37.4 
186.7 
66.1 
42.6 
210.5 
63.2 
161.8 
1950.1 
332.4 
32.5 
38.3 
31.4 
78.3 
424.0 
93.0 
115.0 
753.7 
132.0 
143.7 
1 168.7 
1 -'SB.O 
Height 
Above 
G r o u n d 
10 
20 
30 
40 
10 
20 
30 
4 0 
Age 
29 
37 
43 
48 
20 
26 
30 
3 4 
Trees 
per 
Acre 
1169 
618 
447 
365 
3893 
1522 
860 
5 5 0 
Kilograms 
Com-
ponent 
Needles 
Branches 
Stem 
Roots 
Needles 
Branches 
Stem 
Roots 
Needles 
Branches 
Stem 
Roots 
Needles 
Branches 
Stem 
Roots 
Dry Wgt. 
Per Acre 
1041 
639 
1148 
743 
2115 
1293 
4510 
1711 
2360 
1441 
6225 
1987 
4818 
2635 
19527 
4380 
White Pine 
Needles 
Branches 
Stem 
Roots 
Needles 
Branches 
Stem 
Roots 
Needles 
Branches 
Stem 
Roots 
Needles 
S t e m 
R o m s 
490 
681 
2125 
903 
647 
1116 
5839 
1865 
743 
1456 
10322 
2789 
9 5 7 
1683 1 1 4 2 0 
. 1 5 6 4 
Growth During 
Years Required 
to Grow 10 ft. 
639 
1148 
743 
654 
3362 
968 
148 
1715 
276 
1194 
13302 
2393 
681 
2125 
903 
435 
3714 
962 
340 
4483 
924 
3 0 9 S 
7"7 .S 
Kilogram Growth 
Per Acre Per Yr. 
During 10 ft. 
Period 
22.0 
39.6 
25.6 
81.8 
420.2 
121.0 
24.7 
285.8 
46.0 
238.8 
2660.5 
478.6 
34.0 
106.2 
45.1 
72.5 
619.0 
160.3 
85.0 
1120.7 
231.0 
77-4.5 
I 0_1 7 
Production of Tree Components Per Acre Per Year by Species in Terms of Height Classes 
Nor the rn White Cedar White Birch 
Height 
Above 
Ground 
10 
20 
30 
40 
10 
20 
30 
40 
Age 
31 
60 
77 
90 
20 
30 
37 
44 
Trees 
per 
Acre 
1970 
1016 
757 
570 
1462 
552 
324 
240 
Kilograms 
Com- Dry Wgt. 
ponent 
Foliage 
Blanches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
*er Acre 
1 147 
834 
1697 
907 
2488 
2226 
7373 
2469 
2945 
2816 
10910 
3143 
5871 
6441 
34827 
7296 
Red Maple 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
Foliage 
Branches 
Stem 
Roots 
92 
114 
462 
268 
142 
257 
1256 
574 
181 
426 
2321 
922 
211 
662 
3888 
1402 
Growth During 
Years Required 
to Grow 10 ft. 
834 
1697 
907 
1392 
5676 
1562 
591 
3537 
674 
3625 
23927 
4153 
1 14 
462 
268 
143 
794 
306 
169 
1065 
348 
236 
1567 
480 
Kilogram Growth 
Per Acre Per Yr. 
During 10 ft. 
Period 
26.9 
54.7 
29.3 
48.0 
195.7 
53.9 
34.8 
208.1 
39.6 
278.8 
1840.5 
319.5 
5.7 
23.1 
13.4 
14.3 
79.4 
30.6 
24.1 
152.1 
49.7 
33.7 
223.9 
68.6 
Height 
Above 
Ground 
10 
2(1 
30 
40 
10 
20 
30 
40 
Age 
14 
T") 
"27 
32 
13 
19 
1 1 
28 
Trees Kilograms 
per Com- Dry Wgt. 
Acre ponent Per Acre 
3402 Leaves 442 
Branches 548 
Stem 1507 
Roots 623 
2030 Leaves 1143 
Branches 1588 
Stem 6008 
Roots 1923 
1791 Leaves " 1615 
Branches 2328 
Stem 9762 
Roots 2882 
1550 Leaves 3782 
Branches 5874 
Stem 30690 
Roots 7440 
Aspen 
2010 Leaves 149 
Branches 111 
Stem 551 
Roots 302 
1166 Leaves 437 
Branches 571 
Stem 3220 
Roots 1179 
1025 Leaves 651 
Branches 1012 
Stem 5958 
Roots 1917 
930 Leaves 1786 
Branches 4008 
Stem 25947 
Roots 6343 
Growth During 
Years Required 
to Grow 10 ft. 
548 
1507 
623 
1040 
4501 
1 300 
740 
3754 
959 
3546 
20928 
4558 
111 
551 
302 
460 
2669 
877 
441 
2738 
738 
2996 
19989 
4426 
Kilogram Growth 
Per Acre Per Yr. 
Dur ing 10 ft. 
Period 
39.1 
107.6 
44.5 
130.(1 
562.6 
162.5 
148.0 
750.8 
191.8 
709.2 
4185.6 
911.6 
8.5 
42.4 
23 2 
76.7 
444.8 
146.2 
147.0 
912.7 
246.0 
499.3 
3331.5 
737.8 
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